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TE JE HE RE is nottitny a more 
10755 Wi common Subject of Diſ- 


Laws; and yet, however 
Uſe has made theſe Words 
familiar, there are few that 
2 agree in their Notions about them: The Rea- 
ſon of which ſeems to be, that theſe Terms 
4 imply Notions ſo compounded, and ſo far re- 
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2__ Philoſophical Pyintiples | 
moy'd from the knowledge of moſt Men, that 
there are ſcarce any that diſtinaly conceive all 


KY 
4 
* 
. 
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the Simple Ideas that enter their Compoſition ; | 


I ſhall not pretend to ſettle the Signification of 
theſe Words in their utmoſt extent (That being 
perhaps above the power of Human Faculties in 
this Lapſed eſtate) it will be enough to my pte. 


ſent purpoſe, to give the Senſe I ſhall apply to 


them in the following Diſcourſe. 


II. By Nature, I underſtand this vaſt, if 4 


not infinite Machin of the Univerſe, the Perfect 


and Wiſe Production of Almighty God, conſiſt- L 
ing of an infinite Number of leſſer Machins, 


every one of which is adjuſted by Weight and 


Meaſure. - By the Zaws of Nature, I mean, thoſe 7 
Laws of Motion, by which natural Bodies are 
commonly govern'd in all their Actions upon 
one another, and which they inviolably obſerve 
in all the Change that happen in the natural 
State of things. But here we are to diſtinguiſn 
between the Laws of Creation and thoſe of Na- 
ture, for not only the great Bodies of this Uni- 
verſe, but the inferiour Machius thereof, were 
formed by a different Law from what they are 
now govern'd. For none of the Laws of Motion 


S 
* ? 


"RN 
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or Narure now eſtabliſh'd, will any way ſerve 


to account for the Production, Figure, Size, Mo.-. 


tion or Number of the Great Bodies of the Uni- 0 
verſe, nor of their Appendages, tho they may 
help us a little to conceive their Appearances, | 
now they are Created, and put in regular and 

| beautiful 


— 


beau 
int! 
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of Religion. 3 


beautiful Motions. But this will be more diſt- 
inctly explain'd afterwards, 


F ll. Thar there is no ſuch thing as an Uni- 


ver ſal Created Soul animating this vaſt Syſtem 
according to Plato, nor any Subſtantial Forms 
according to Ariſtotle, nor any Omniſcient 
23 Radical Heat according to Hipporrates, nor 
any Plaſtick Virtue according to Scaliger, nor 
any Hylarchic Principle according to Henry 
3 Moor, is evident from the following Con- 
2 ſiderations; 1. Theſe (as they are now gene- 
rally underſtood, tho' perhaps a juſt and true 
Senſe might be put upon them) are meer 
2 Alleporical Terms coin'd on purpoſe to conceal 
2 theit Author's Ignorance When ſome Philoſb- 
2 phers cou'd not account for the appearances of 
Nature, they were ſo far from owning any wattrt 
of knowledge, that to keep up their Credit 
2 with the thoughtleſs and credalous part of Man- 
kind, they attributed rheſe unaccountable Ef- 


fects, to unintelligible Beings of their own 


Contrivance, which neither had Fonndation 
nor Exiſtence in Nature: But whoevet will give 
themſelves the leaſt trouble to conſider the Mat- 
ter, will plainly ſee, that they really mrant 


nothing by thoſe amazing Terms, but to diſ- 
guiſe their own Ignorance. 2. Theſe deputed 
Beings (as they ate commonly underſtood) arc 
derogatory from the Wiſdom and power of the 
Author of Nature, 7 doubtleſs can 4 5 

2 is 
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this Machin he cou'd create, by more direct ind! 
calie Methods, than employing theſe ſubſervi- 
ent Divinities. 3. The Appearances themſelves, ? 
to ſalve which they were contriv'd, may be by 
more intelligible and leſs indirect. Principles 3 
accounted for, as in ſome mcaſure. ſhall be af. 4 
And Bcings are not to be? 
multiply'd without a plain Neceſſity. 4. 1 
Theſe very Beings will not ſerve the deſign of 
their Creation, unleſs we endow em with Po W. 
ers and Faculties above the Dignity allow'd by 


terwards ſhown. 


their Authors, to ſuch ſecondary Agents. 


I do not here intend, to inſinuate any thing 
againſt the Miniſtry of Angels, or the Admi 
niſtration of Subordinate Spirits in the All Miſe 
Government of the World, and in the Works 
of his Providence: On the contrary, I think 
that more certain, than any thing in our Phi- 
loſophy, diſcoverable by the meer uſe of Hu- 
man Faculties can be, ſince even moſt of thoſe 
Appearances which we account for from our Phi- 
loſophick Principles, may for ought we are ab. 
ſolutely certain to the contrary, be owing to 
But as we are not to have recourſe to 
their Agency, without plain Neceſſity, ſo they 7 
were never intended by the Inventers of theſe 
Secondary Agents I have been now diſproving: 
on the contrary, by theſe, as they are commonly 
underſtood, are meant ſome Lifeleſs, Indepen- 


them. 


dent, Fanciful Powers, Principles, or Faculties 
unintelligible in true Philoſophy, and incon- 
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err gent with reveal'd Religion, though perhaps 
elves au Explanation may be made of them congru- 
© bs to both. a 8 = 

iples F IV. The Scheme of Nature which ſeems 
© af. moſt agreeable to the Wiſdom of its Author, ac- 
10 cording to the modern Diſcoveries, is (ſuppo- 


ſing the Sy/fem of the Unzverſe already created) 
30 ot that he has ſettled Laws, and laid down Rules, 


bow. conformable to which natural Bodies are go- 


d by vern'd in their Actions upon one another, and 
according to which, the Changes in the mate- 


ching cial part of this Sytem are brought about, which 


d mi- 


all Bodies inviolably obſerve, and which of them 


"aſe "2 ſclvesnaturally acting, they never tranſgreſs inthe 
orbs eaſt degree, whilſt God Almighty by his intimate 
hink Preſence, in, and with every ſingle part of the 
by hi. Univerſe, preſerves them in their Faculties and 
Hu- Operations. All the Integral Parts of Nature, 
hoſe have a beautiful Reſemblance, Similitude, and 
E 0 7 Analogy to one another, and to their Almighty 


Original, whoſe images, more or leſs expreſſive 


to according to their ſeveral Orders and Gradari- 
le to ons, in the Scale of Beings, they are; and they 
% Who are Maſters in the noble Art of juſt Ana- 
men lag, may from a tolerable Knowledge in any 


one ofthe Integral Parts of Nature, extend their 


only Contemplations more ſecurely to the whole or 
fen any other Integral Part leſs known. Thus this 
ilties great Machine of the Univerſe has a Reſem- 
O dlance to the leſſer One of a humane Creature; 


ſtent for, as in the laſt, the vital Functions are per- 


B 3 form d 
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form'd by general and conſtant Laws; the Food| 


is concocted, the Heart beats, the Blood circu 


lates, the Lungs play, the Secretions are made 


by the Laws of Motion, and the canſtant Rules 3 
of Action of the leſſer Bodies upon one another; 
So the great Bodies in the ſeveral Hſtems of 
the Univerſe, move in their Orbits, turn about 
their Axes, and act upon one another ac 
cording to the cſtabliſh'd Laws of Motion, 
and the great Principles of Activity, of theſe * 
Again 5 I 
as the ſpiritual Part of the humane Com. 
pound, is intimately . preſent with, preſides: 
over, actuates and cnlivens the whole and each 
Part of the Body, ſo the Infinite Creator and 
Governour of the Univerſe. is co-cxtended with 
infinite Space, is intimately preſcnt with every 
ſingle Point of its Dimenſions, preſides over 
the Whole and all its Parts, maintains their 4 
Being and their firſt impreſt Energy. The Ana- 
lag) might be carried to many, and much more 
ſublime Speculations, but theſe are ſufficient 7 
for my preſent Purpoſe, which is to ſhew in 
the following Sheets, according to my poor Abi- 
lities, that the beſt and moſt ſatisfactory Ex- 
plications of the Appearances of Nature hitherto | 


greater Bodies upon one another. 


diſcovered, do all evince the neceſſary Being 


and ſpecial Providence of God Bleſſed for ever. | 
$ V. It is not my Deſign here to explain all 
the particular Laws of Motion, and of the Acti- 
ons of Bodies upon one another, nor cou d it 
be 


— 
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n be well done in ſo narrow a Compaſs as I have 
2 propoſed to my ſelf; Iſhall here only ſet down 


the General Laws of Nature. Which virtually 
include theſe others, and infer ſuch Concluſi- 


. ans from em as I find molt neceſſary for clear- 
; L ing ſome parts of thc following Diſcourſes. 


— 
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Reſt, or of moving forward in a ſtrait 

ine, unleſs forc'd out of that State by ſome 
outward impreſt Violence, that zs, all Bodics 
at reſt will naturally, and of themſelves for ever 
continue in Reſt, unleſs ſome external Cauſe 
put em in Motion: And all Bodies in moti- 
on will naturally move forwards for ever in 
the ſame ſtrait Line, unleſs they are ſtop'd by 
ſome oppoſite Force, or turn'd out of their 
Courſe by ſome differently directed Violence. 
F VI. To ſhew how inviolably this Law is 
obſcry'd by. natural Agents, we need only con- 
ſider it never has been obſerv'd that any Body 
did of it ſelf bring it ſelf from Reſt to Moti- 
on, nor that ever any Body in Motion brought 
it ſelf to Reſt; Nor that ever any Body in Mo- 
tion, of · it ſelf altered its Courſe, but that 
where ever ſuch Changes happened, there were 
always evident Cauſes. If Bodies chang'd their 
places of themſelves, all Things wou'd run in- 
B 4 to 


: A perſevere in the ſame State of 
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to Confuſion, nor won'd there be any certain 


Means to regulate the Motions of the Univerſe. 
We are certain Projet7ils wou'd for ever move 


on in the ſame right Line, did not the Air, their 


own Gravity, or - the Ruggedneſs of the Plane, 


on which they move, ſtop their Motion; or 


did not ſome Body with a different Direction 
alter their Courſe. 
their Coheſion, hinder one anothers rectilinear 
Motions, wou'd never ceale to turn round did 
not the Air gradually impair its Motion. Na- 
tural Bodies conſiſt of a Maſs of Matter, which 
by it ſelf can never alter its State, and if 
Bodies are once at reſt, they muſt continue 
ſo, unleſs ſome new Force put em in Moti- 
on. If in Motion, the ſame Energy will con- 


tinuc 'em in Motion and drive em forwards 


in the ſame Directions. 


F VII. Moreover, there is in Matter a paſlive 
Principle, which Sir Iſaac Newton very well 
expreſſes by the vis inertiæ, whereby Bodics 
reſiſt to the utmoſt of their Power, any change 


or alteration of their State, whatever it be, ei- 


ther of Reſt, Motion, or its Direction; And 
this Reſiſtance is always equal in the ſame Body, 
and in different Bodies is proportional to the 
quantity of Mattet they contain. There is 
required as much Force to ſtop a Body in Mo- 
tion, as is repuired to put it in Motion, and e 
contra; And therefore ſince the ſame Body equal- 
ly reſiſts the contrary equal Changes of its 


State, 


A Top whoſe parts, by 3 
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State, this 2 will operate as power- 
fully to keep a Body in Motion, as to keep it 
at Reſt, and conſequently of it ſelf, it can ne- 
ver change its State of Reſt, Motion, or Dirc- 


* 
. 
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ciion; for to change its Direction, is the ſame 
4 Thing as to move of it ſelf another Way. Mat- 


ter then of it ſelf is ſo far indifferent to Mo- 
tion or Reſt, that it is no more inclined to the 


one than to the other, and does no leſs reſiſt 


3 a Change from Reſt to Motion, than from Mo- 
2 rion to Reſt. This vis inertiæ is no where more 
conſpicuous than in the ſudden Motion of 2. 
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* Veſſel full of Liquor upon a horizontal Plane, 
at firſt while the Veſſel is moving along the 
Plane, the Liquor ſeems to move with a Dire- 
Sion contrary to that of the Veſſel, the Water 
7 riſing on the Hinder Side of the Veſſel. 
that there is really any ſuch Motion impreſs'd 
upon the Liquor, but that by this vz:s inertiæ, 
the Water endeavouring to continue in its 


Not 


State of Reſt, the Veſſel can't immediately com- 
municate its Motion to it, by reaſon of its 
Bulk and fluid State; But the Liquor perſe— 


veres in its State of Reſt, whilſt the Veſſel 


makes forwards and ſo ſeems to move a con- 
trary way. But when once the Liquor has the 
Motion of the Veſſel intirely communicated to 
it, and begins to move with a Velocity equal 


5 


to that of the Veſſel, if the Veſſel be ſuddenly 


ſtop'd, the' Liquor continues its Motion and 


daſhes over the ſides of the Veſſel, This Paſ- 


ſive 


F 
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72 ve Principle or vis inertiæ is eſſential te to 
Matter, becauſe it neither can be depriyd of 
it, nor intended or remitted in the ſame Body, 4 
but is always proportional to the quantity of © 


Matter Bodics contain. 


Corollary = 


FVIIL Hence it is evident that no Particle 
of Matter, nor any Combination of Particles, 
that is, no Body, can either move of them- * 
ſelves, or of themſelves alter the Direction of I 
their Motion; Matter is not cndow'd with 
Self. motion, n nor with a Power to alter the 
Courſe in which it is put, it is meerly paſſiyve 
and muſt for ever of it ſelf continue in that 
State and that Courſe that it is ſettled in; and 
if it can't move of it ſelf, it can never alter its 
Courſe of it ſelf when | in Motion, for to alter 
its Courſe of it ſelf, is only to move of it (clf 


after a particular manner. 


Corollary 2. 


IX. Hence it is Evident, that no Body put 
in Motion will naturally, and of it ſelf move | 
in a Curve Line. All Motion is naturally for- 
ward in the ſame ſtrait Line with the Direction 


of the moving Force; but what ever moves in 
a Curve Line muſt in every Point alter its Di- 
rection, and therefore naturally of it ſelf, no 
body can move in a Curve Line. Co- 


— 
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Corollary 3. 


FX. Hence the great Bodies of this Uni. 
verſe the Planets, their Satellits, and the Co- 
mets do not naturally and of themſelves (tho* 
at firſt put in Motion) move in their reſpective 
Orbits, which are Curve Lines returning in- 
to themſelves, but are kept in them by ſome 
attractive Force, which if once ſuſpended, they 
wou d for ever run out in right Lines, and con- 
ſequently the Motions of theſe Great Bodies 
in their Orbits do abſolutely depend upon this 
attractive Force, whencelocver it ariſes. 


Corollary 4. 


CE Xl. Hence neither Motion nor Reſt (I 
mean not one of em particularly) is eſſential 
to Matter, i. e. Matter is indifferent as to either 
of theſe particularly, and does as much reſiſt 
its being chang'd from Reſt to Motion, as it 
docs the being chang'd from Motion to Reſt, 
And as any Force will imprint ſome degree of 
Motion on a quieſcent Body, ſo the ſame de- 
gree of Force impreſs d at the ſame time with a 
contrary Direction, will bring it to Reſt again, 
but it is not neceſſary to the Being of Matter 
that it bein Reſt or Motion, for Matter will be 
ſtill Matter in which ever of theſe States it 


be. In a Word, ſince the formerly mentioned 


paſſive 
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paſſive Principle or vis inertiæ is eſſential to | 
Matter, it thereby becomes indifferent as to | 


Motion or Reſt, and is equally ſuſceptible of 
either according as the n Ne Force urges it. 


- * 


0 orollary 5. 


XII. Hence the Neceſſity of a Vacuum, or 
ſpace diſtin from Matter, is clearly demon- 
ſtrable; for ſince by their vis inertiæ, all Bo- 
dies reſiſt to the utmoſt of their Power, any 
Change or Alteration of their State, whether 
of Motion or Reſt; and ſince the Reſiſtance 
in the ſame Body is always equal, or the ſame, 
and in different Bodies is proportionable to 
the Quantity of Matter they contain; and ſince 
conſequently, if two Bodies containing equal 
Quantities of Matter, and moving with equal 
Celerities in contrary Directions, ſo that they 
impinge directly upon one another, will cer- 
tainty both reſt or ſtop at the Point of their 
Concourſe, as al ſo ſince it is demonſtrable, that 
two Bodies moving contrary wiſe with equal 
Celerities, and both reſting at their meeting, 
are equally Heavy; it neceſſarily follows, that 
two Bodies containing equal Quantities of 
Matter, arc equally Heavy, and therefore were 
there no Vacuitics in Bodies, two Spheres of 
equal Diameters, ſhould contain equal Quan- 
tities of Matter, and conſequently be equally 
Heavy, z. e. two Spheres of equal Diameters, 


One 
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one of Gold, another of Wood, ſhou'd have 
| to the ſame ſpecifick Gravities, which being con- 
sto trary to Experience, there is a Neceſlity of ad- 
- of mitting Vacuitics in the latter Sphere to anſwer 
5 it, the Difference of their Gravities. N 
| It is true, it may be here anſwered, that one 
of the equal Bodies may be ſuppos'd to be more 
2 poroſe than the other, and the Pores to be per- 

or vaded by a ſubtle Fluid, which paſſing freely 
on. through the Bodies, is not concern'd in the Im- 
30. | pulſe. And to obviate this Objection, and con- 
ny ſequently to make this proof of the Neceſſity of 


ler M acuum amount to a Demonſtration, Sir Iſaac 
Merton has ſhewn from many repeated Experi- 
ce i IM m 
je. ments by Pendulums in Air, Water, and Mer- 
to | Cury; and more exactly by Experiments on hea- 
ce vy Bodies falling in Air, and Water; that the 
al Reſiſtance of Fluid Bodies is always proportio- 
al nal to their Denſities, that is to the Quantities 
ey > of Matter they contain, or their Yires Inertiæ. 
r. The Reſiſtance in Fluids ariſes from their greater 
ir Preſſing on the Fore, than Hind part of the Bo- 
at dies moving in them; and this muſt be always 
2} in all Fluids proportional to the Quantity of 
3, Matter they contain, which preſſes on theſe 
* 2 fides, that is, their Denſity. Bodies moving in 
f © Fluids preſs upon and excite a Motion in the 
> Fluids in their paſſage; and this Motion thus 
= 
f 2 impreſſed ariſes from the excels of the Profs 
olf the Fluid upon the fore-part, above that Preſ- 


ſure on the hind-part of the moving Bodies; and 
| | this 
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this exceſs of i in of Bodies in Fluids, will * 

otion in them, but will alſo *' 
act on the Bodies themſelves, by retarding their 
Motion, according as it is greater or leſs, whence : 
the Reſiſtances of Fluids, ariſe ; wherefore the 
Reſiftances of Fluids, are as the Quantities of 
Matter they contain, or their Ben ier which 
alone can make the Exceſs greater or leſſer. It is 
true, there is a Reſiſtance in Fluids which may 
ariſe from there Elaſticity, Glatinouſneſs, and 
the Friction of their Parts, & c. This Reſiſtance * 


not only taiſe a 


may be leſſer and inagreat meaſure remov'd by 
the change of the Figure and Size of their Parts. 


But theſe Conſiderations have no place in any of 


the Fluids of our Syſtem, wherein Experiments 
have been made, it having been always found 
that their Reſiſtances were proportional to their 


Denſities. So that no Subrilization, Diviſion of | 


parts. or Refining can alter their Reſiſtances, 
theſe depending intirely on their Denſities or 
Vires inertiæ, that is, the Quantities of Matter 
they contain; and the moſt ſubtile MAther 
would give the ſame Reſiſtance to a Projectile, as 
Mercury, if the Denſity or Quantity of Matter 
were the ſame in the firſt as the laſt: for that 
being ſuppoſed, the Exceſs of the Preſſure or 
Weight on the fore- part, above that on the 
hind- port of the Projettile would be the ſame 
in both, on which alone the Reſiſtances of both 
depend. Since it is weight alone, that is matter, 
that can produce Preſſure in inanimate Bodies. 


Vide 
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Vide Newton. Schol. Prop. X L. lib. i 1. 2d. Edit. 
From all which it is plain that if Bodies be ever 
ſo Potoſe and filld with Fluids ever ſo Subtile, 

if there be no Vacuities without Matter in- 
tirely, theſe Poroſe Bodies mult be equally heavy 
with the moſt compact ones, ſince the Fluids 
repuir'd to fill theſe Pores muſt be equally hea- 
vy with the ſolid Body, ſince both mult contain 
an equal Quantity of Matter if there be no Va- 
euities, all Fluids reſiſting, that is indeed weigh- 
ing, in proptotion to the Quantities of Matter 
they contain. If therefore there be no Vacuities, 
all Bodies muſt be equally heavy, which deny 
contrary to Expetience, there is a Neceſſity of ad- 
mitting Yacnitzes, to account for the different 
Weights of Bodies. | SLY 


L AV II. 


HE Changes made in the Me- 
tions of Bodies ate always pro- 
portional to the impreſsd moving Force, and 
ure produc'd in the ſame Ditectlon with that 


9 xi. 


ef the moving Force. 


Effects are always proportionable to their ade- 
quate Cauſes, and if any Degree of Force pro- 
dace any Degree of Motion, a double Degree 
of the ſame Force will produce a Double Degree 

of Motion, and a triple a triple, and fo on; 
and this Motion muſt proceed ini the fame Di- 
N rection 
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rection with that of the moving Force, ſince 
from this only the Motion ariſes ; and becauſe 


nn. 


by the former Law, Bodies in Motion cannot 
change their Direction of themſelves, ſo that 
unleſs ſome new Force alter its Courſe, the Bo- 
dy muſt proceed in the ſame Direction with 
that of the moving Force. And if the Body 
was before in Motion, the Motion ariſing from 


* 3 * 3% 


this impreſs'd Force if in the ſame. Direction, 


does ſo much increaſe the former Motion; if it 
has a contrary Direction, it deſtroys a part of 
the former Motion, equal to that which is im- 
preſs d; when it has a Direction oblique to that 
of the former Motion, it is either added to, or 
ſubſtracted from the former Motion, according 
as the Motion ariſing from a Compoſition f 


theſe two, is determin'd. 


Corollary. 


XIV. Hence it is evident, that in the pre- 
ſent Conſtitution of things, there can be no 
perpetual Motion. By a perpetual Motion, 1 
mean an uninterrupted Communication of the 
ſame degree of Motion from one part of Mat- 
ter to another in a Circle: not as Bodies put in 
Motion do for ever continue in the ſame, but 


in ſo far as they are reſiſted or ſtop'd by other 
Bodies, but a Circulation of the ſame quantity 


of Motion, ſo that it perpetually return undi- | 


miniſh'd upon the firſ® Mover. For by this 
880 | Law 
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Law, the Motion produc d is but proportiona- 


ble to the generating Force; and all Motions 


on this Globe being perform'd in a reſiſting 


Fluid, viz. the Air, a conſiderable quantity of 


the Motion muſt be ſpent in the Communica- 


tion, on this medium, and conſequently it is im- 


4 poſſible the ſame Quantity of Motion ſhould re- 


turn undiminiſhed upon the fr/# Mover, Which 
is neceſſary toward a perpetual Motion. More- 


over, the Nature of Material Organs is ſuch, 


that there is no avoiding a greater or leſſer de- 
2 grce of Friction, though the Machin be form- 
ed according to the cxacteſt Principles of Gea- 


metry and Mechanicks, there being no perfect 


congruity nor exact ſmoothneſs in Nature; the 
manner of the Coheſion" of Bodies, the ſmall 


3 proportion the ſolid Matters beats to the vacui- 


ties in em, and the Nature of the conſtituent 


n 


woes 


; Particles of Bodies, nt admitting the ſame. Be- 
ſides, how very imperfect our moſt finiſhed Me- 
chanick Performances are; a very ordinary M;- 


croſcope will eaſily diſcover. Now theſe things 
muſt very conſiderably diminiſh the communica- 
ted Force, ſo that it is impoſſible there ſhoutd be 
a perpetual Motion, unleſs the communicated 
Force were ſo much greater than the Genera- 
ting Force, as to recotripence the Diminution 
made herein by all cheſe Cauſes, ſo that tlie 
impreſs d Motion may return undiminiſſrd to 
the firſt Mover. But that beine contrarꝶ to this 
_ it is-clear, that the! Motion muſt con- 

. C tinually 
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tinually decreaſe; till it at laſt top, and conſe} Earth 

quently there can be no perpetual anten in z Stone 
tho! oper Stand of 3 | | 4 

(Ho (LJ f EL . Le 

L. A W. II. 

on te 

$XV.] > EPULSE, or Re-aaion, is s always 

cqual to Impulſe or Action, or the 

Action of two Bodies upon onc another is al- 


_ 


2 


Ways equal, but with a contrary Direction, 1. . Ita ; 
The, ſame Force with which one Body ſtrikes ther 
upon another, is return d upon the. firſt by that 1 way 
other; but theſe: Forces are impreſsd with con. : che 


trary Directions. Adio 

Whatever preſſes or draws) another, is as| eqn 
much preſsd or drawn by that other; if one Mo 
preſſes a Stone with his Finger, the Stone preſſes | ties 
his Finger again. If a, Horſc draw forward | Ia 
Stone by a Rope, the Stone does equally draw 
back the Horſe, for the Rope being equally di- 
ſtended both ways, act upon both equally. Ic 1 
one ſtrike an Anvil with a Hammer, the Anvil 
ſtrikes the Hammer with equal Force. The 
Steel draws the Magnet as much as the Magnet 
does the Steel, as is evident by, making both 7 - 
ſwim in Water; ſo in pulling a Barge to Lang 
by a Rope, the Bank pulls the Bargo as much 
as the Barge does the Bank; and in the deſcent 
of heavy Bodies, the Stone attracts the Earth | 
as ne as the Earth does the Stone; 4. e. 0 : 

: Earth 
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nſe.| 7 Fart gravitates toward the Stone, as much as the 
a in? Stone does toward the Earth. And the Motions 
produc d by both theſe Gravitations, are equal 
in both, only the Stone is altogether inconfide- 
© Frable, in reſpect of the Bulk of the Earth, and 
conſequently the Velocity of the Earth's Moti- 
oon toward the Stone is inconſiderable, in re- 
Vays, f ſpct of the Stone's Motion toward the Earth, 
the and therefore the Motion of the Earth toward 
bab the Stone is inſenſible. And Univerſally in all 
„ the Actions of Bodies, if à Body act on ano- 
ther, and change its Motion any manner of 
that way, that other -will make the ſame Change in 
Ol the Motion of this Body with a contrary Dire- 
(Ciion, fo that by theſe Actions there are made 
equal Changes, not of the Velocities but of the 
+ Motion, for the Changes made on the Veloci- 
ties in contrary e are in a a reciprocal 
4 proportion to the e 
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FXVI.IF a Body 4, be impell'd by twol Fe 

different Forces, one in the Direction A B, with ene 

9 Veli M; another in the Direction A G 0 

8 a n x F locit 
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with the Velocity N, make AB to o AC, as M 3 
to N compleat the Paralelogram ABC D, the 
Diagonal of which is AD. The Compoſition 
of both theſe Forces will make the Body de- 
ſcribe the Diagonal AD, and in the ſame time 
as it would have deſcribed cither of the Sides; 
for becauſe the Force, whoſe Velocity is N, 
acts in the Direction AC, parallel to BD, it 
will not in the leaſt hinder or deſtroy the Ve- 
locity in the other Force, by which it tends to 
the Line BD. Wherefore the Body will reach 
BD in the ſame time, whether the Force, whole 
Velocity is NM, be impreſs'd or not, and there- | 
fore in the end of this time, it muſt be found 

ſomc- 
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ſomcewhere in BD, in likemanner, the Force 
| ; whoſe Velocity is as M, acts in the Direction 
AB, parallel to C D, andthercfore, will not 
hinder the Velocity in the other Force in pro- 
> Cf ceeding to CD, and tlie Body will reach CD in 
the ſame time, whether the Force, whoſe Ve- 
locity is M. act or not, and conſequently, in 
B the end of the ſame time, it muſt be ſomewhere 
Hin C N =, nb in BD and CD 
both, but at the Point We . 


"2 LES 


= Corollary at 
6 E 6XVIL Fram theſe Lays, and their neceſ- 
D ſary Conſequentes, all the Rules of Bodies aſ- 


cending or deſcending in vertical Lines, may be 
8 * deduced, as alſo, the Rules of the Conegreſles 
the and Reflections of two Bodies, as the Geomefers 
2 have ſhewn. From the preceding Corollary, the 
Fg 4 Method of compounding: and reſolving Moti- 
ons in any given Directions may be drawn, for 
Example, (ſee the former F. ure) the Compoſi- 
tion of the direct Force 4A D, of any oblique 
ones, ſuch as AB and BD, as alſo the Reſo- 
lution of the direct Force, into any oblique 
ones, ſuch as AB and BD, and likewiſe the 
ratio of an oblique Force to move a- Body, to 
that of the ſame Force coming with a perpen- 
dicular Direction to move the ſame Body; for 
Example, (ſee the following Figure) let an oblique 
Force, as AI C be impreſsd upon the Body E 
: C4 in 
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in C. at the Poim C erect a perpendicular C D. 
and from A let fall a pe 8 upon C D. 
and another upon CB 


, # 4 
, 4 * | 
« 
* 1 ® 
. * * 14 
- *% 
. 
[ 
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if 4 
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Force coming with a pamendicular Direction, 5 
as AB to AC, or as the fine of the Angle of 
Incidence A ; to the Radius AC. The tame is 
true of the Energy of an oblique Stroke upon 
the Body E, to that of the ſame firiking per. 


pendicularly. 


From the ſame preceding Gorallery, it fol ; 
lows. that if a Body A be impell'd or drawn | 
by three different Forces in three different Di- : 
rections A B, A E, AC, ſo that the Body yields 


to 


en by the former Co. 4 
_ rollary, the Force A C may be reſolved into the? 
two Forces 4 D and A B, of which only AB 
has any Energy to more the Body E, where. 
fore the oblique Force as AC is to the ſame? 


2 uw 
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5 5 to none of em o but continues in ryvilibris theſe 
5 2 three Powers are to one another as three right 
Co. Lines drawn parallel to their Directions, and 
the terminated by their mutual Concourſes. If AD 
A BY repreſent the Force by which the Body A'is im- 
cre. A pell'd from A to BY then wor _ ſame . D re. 


ame — 
Co . : | 
% * : : 1 8 14 i y % n # % 
4 1 3 # , +a + %s 4 #\ 


2 preſent the contrary equal Force, whereby it is 
impell'd from A to D. But by the former Co- 
rollary a Force, as A D impelling from A to D 
is equipollent to two others, acting in the Dire- 
tions AC, AE, to which the other impelling 

from A to D, is as AD to AC, and AE or CD, 
reſpectively. So likewiſe two Forces acting in 
the Directions AC, AE, and being equipollent 
to the Force acting in the Directions AD, from 
A to D will be to the Force acting according to 
the Direction AD, from A to D, as AC, AE 
. to 


** I T3 : ri, — W 2»•»*%— mn 
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to A D; and therefore the Forces acting in the 3 
Directions A C and AE, and equipollent to the 
Force acting in the Direction, AD are to this? 
Force acting in the Direction A D, as AC, AE, 
or CD to A D, that is, if a Body be urg'd by 
three different equipollent Powers in the Dire. 
ions AB, AC, AE, theſe three Forces ſhall? 
be to one another as A D, AC, CD reſpective. 
ly, J. e. d. and this ſingle Propoſition is the 
Foundation of all the Mcchanicks, as feveral Þ 
Geometers have expreſly ſhown z ſo that it is? 
plain, theſe three Laws do virtually comprehend 7 
all the Rules of Mechaniſm, and conſequently, | 
if any appearance contradict theſe Laws, or 
their neceſſary Conſequences, it is not to be 
Mechanically accounted for. So then in our 
future Inquiries, we have nothing to do to ſhow } 
any thing is immechanical, or not according to 
the cſtabliſh'd Laws of Nature; but clearly to 
cvince, that it contradicts ſome of thele Laws 
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CHAP. I. 


Of Attradion or Gravitation in Bodi tes, and 
an Account of ſome of the Appearances of 
Nature, from this Principle and _ 
Laws now -eſtabliſhed. 


6 XVIII. He thus explain'd the Laws 
that uninterruped Nature con- 
ſtantly purſues in bringing about her Purpoſesand 
Effects. I come in the next Place to apply theſe 
to the moſt ſimple, uniform and regular Appear- 
ances that have as yet been obſerv'd ; and theſe 
are the Motions of the Celeſtial Bodies. Many 
repeated Obſervations, and almoſt every ſingle 
Appearance of theſe Bodies, (evidently demon- 
ſtrate them to revolve in Curve Lines, and there- 
fore by the iſt Law to be drawn out of their 
rectilincar Courſe, by ſome extrinſic Force act- 
ing on them. Let us then enquire how it 
comes about, that theſe Bodies do perſevere in 
their Motions, and do conſtantly move round 
in the ſame Tracts, without making the leaſt 
Deviation? Now, that can happen but one of 
theſe two ways, vg. Either by the Force of 
ſome Celeſtial Fluid (call d a. Yortex) which 
carries em about, or by ſome Retentive Central 
Force which hinders em from running out in 
ſtrait Lines, when they are once put in Motion 
by 
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——_ 


by the Fingers of him who fram'd this marvel- 


lous Machin of a World. |! _ |} 


FXIX. In order to account for the Celeſtial 3 
Appearances, Des Cartes ſuppoſes the Matter of 
this Univerſe to have been at firſt divided by 
Almighty God, into innumerable little equal 
Parts, each endow'd with an equal Degree of 
Motion, both about its own proper Center, and 
ſeparately among themſelves, ſo as to conſtitute 
a Fluid; as alſo that ſeveral Collections of theſe 


Parts were cndow'd with a Motion about dit- 


ferent Points (at equal Diſtances) as common 
Centers, ſo as to compoſe different Vortices, and 
that theſe Parts being made round by ſuch in- 


teſtine Motions, did produce Globules of dif- 


ferent Magnitudes, which he calls the Matter | 


of his ſecond Element; as alſo that the ſmall 
Raſpings and Filings of the angular Points of 
theſe Globules driven violently many different 
Ways, did make up the Matter of his firſt Ele. 
ment ;' and ſeeing there would be more of this 
firſt Element that was ſufficient to fill the Vacui- 
ties between the G/obules of the ſecond Element, 
he ſuppoſes that the remaining Part would be 
driven. toward the Centers of the Vortices, by 
the circular Motion of theſe G/obules, which 
did for that Reaſon recede from it ; and being 
there amaſs d in a Sphere, would in the Center 
of every Vortex produce a Body like the Sun; 
that the Sun being thus fram'd, and moving 
about: its own Axe with the Motion of the reſt 
1 of 


= —. » 2 y * o 
— 1 — 9 < A nnen * 3 2 o i 5 . . * " is » 1 
N n N * bes . l ' FJ 28 
3 8 F "FRI 8 * £ 1 ir 2 2 "07 1 "Es 
* 1 r * 1 q * . n 25 WS,” as b 4 2 - a 1 * 4 
5 r 8 TEA ER n n = 4 . * Ws a 222 BER Ie 


of Neligton. 27 


of the Matter of the Vortex, would neceſſarily 
throw out ſome Parts of its Matter through 
the Vacuities of the G/obules of the ſecond le. 
ment, which canſlitute the Yortex, eſpecially 
at theſe Places which are diſtant from its Poles, 
recciving by theſe Poles as much as it loſes about 
the Ecliptick, and by this would be able to 
carry round with. it theſe Globules which arc 
ncareſt, with the greatcſt Velocity, and the re- 
moter with a leſs; and that ſo of neceſlity theſe 
Globules that arc neareſt the Center of the Sun 
would be leaſt, for were they greater or equal, 
they would by reaſon of their Velocity, have 
a greater centifrugal Force, and therefore recede 
from the Center. Now ſhould it happen that 
any of theſe Suu. lite Bodies in the Centers of the 
ſeyeral Vortices ſhould be ſo incruſtated and 
weakencd, as to be carry'd about in the Vortex 
of the true Syn, if it were of leſs Solidity, or 
leſs capable of Motion than the Glabules, to- 
wards the Extremity of the ſolar Vortex, then 
it would deſcend toward the Sun, till it met 


with G/obules of the ſame Solidity, and capable 


of the ſame Degree of Motion with it, and 
being fixed there, it would for ever be carried 
about by the Motion of the Vortex, without 
either approaching to, or receding from the 
Sun, and ſo become a Planet. Suppoſing this 
true then, we may imagine our S ſtem to have 
been at firſt divided into ſeveral Yortzces, in the 
Center of which was a lucid ſpherical Body, 
and 
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and that ſome of theſe being gradually incru- 
ſtated, were ſwallow'd up by others, more 
powerful and bigger, till at laſt they were all 


deſtroyed and carried away by the biggeſt Solar 


Vortex, except ſome few that were thrown off 
in right Lines from one Vortex to another, and 
became Comets. Hence it appears according to 
this Syſtem, that the Planets that are neareſt the 
Fun, are leaſt ſolid, which is Des Cartes's Rea- 
ſons, why the Moon ſhows always the ſame Face 
to us, becauſe that Flemriſphere that is oppoſite 
to the Earth, is ſomewhat more ſolid than the 
other. As alfo that the Matter of the firſt Ele- 

ment, which makes up the Body of the Sun, 
moves with greater Velocity the Parts of the 
Vortex, and the Bodies ſwimming therein, that 
are neareſt it, than thoſe that are remoter, 
which is the Reaſon why the Planets next the 

Fun, finiſh their Periods ſooner than thoſe that 


are more remote ; and that theſe Planets move 


about their own Axes, becauſe they were Jun- 
Hike, lucid, and revolving Bodies before. 
XX. Now not to mention the many De- 
fects in the mechanical Production of this ima- 
ginary Hyſtem, I ſhall only take Notice of 
the known Celeſtial Appcarances it contradicts; 
and the Abſurdities would follow, tho' we ſhould 
allow the Author all that he would have grant- 
ed. And 1. It is certain, that a Vortex produc'd 
by the Revolution of a Sphere, about a given 
Axis, would be propagated in inſinitum, if no- 
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thing did —— it; and ſeeing there muſt be 


as many ſuch, Yortzces as there are fixt Stars, 
one Vortex would neceſſarily run into another, 
and every Particle would be acted by a Motion 
compounded of the Motions of all the Central 
Spheres, which is abſure, and contrary to that 
onſtancy and Limitation obſervable in the Ce- 
leſtial Appearances. 2. Since the Motion of 
the Parts of the Vortices nearcit the Center is 
ſwifter than that of the more remote, they will 
preſs upon the exterior Parts. and thereby per; 
petually communicate ſome part of their Mo- 
tion to them, and therefore theſe interior Parts 
of the Vortex will be continually loſing ſome 
part of their Motion, which never being re- 
ſtored, theſe Parts muſt gradually move lower, 
till at laſt the Motion is quite deſtroy'd. 3. Ac: 
cording to this Hypotheſis, each Planet is of the 
ſame Denſity with the Parts of the Vortex in 
which it ſwims, and is govern d by the ſame 
Laws of Motion, and is, as it were, only con- 
creted Parts of the Vortex: Now the Times of 


the periodical Motion of Bodies, carry d about 


by a Vortex, are in a duplicate proportion of 
the Diſtances from the Center, whereas the 
Squares of Times of the periodical Motions of 
the Planets, arc as the Cubes of the Diſtances 
from the Center, and conſcquently the PIA. 
nets cannot be carry d about by a Vortex. 4. If 
a Vortex run out in infinitum, then a Body 
Carry d round by it would certainly deſcribe a 

perfect 
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The Comets have their Orbits, not only oblique, 
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perfect Circle, untefs ſomething ſolid did hin- 
der it, and therefore, the greater Diſtance there 
were between theſe folid Bounds; or the lar: © 


ver the Baſon were which contains the Vortex, 


in reſpect of the Orbit of the Body carry'd } 


about in it, the nearer would this Orbit ap- 
proach to a Circle, z. e. The Excentricity of the 
Planets ncareſt the Sun, would be leſs than that 
of thoſe more remote, the contrary of which 
is true, for that of Mercury is greater than that 
of Saturn. Moreover, ſince the Planets in this 
Horte would neceſſatily move in Orbits nearly 


ſimilar to that of the Sides of the containing 
Baſon, it would follow, that the Aphelia of all 
the Planets ſeen fromthe Sun, would be directed 


towards the ſame fixt Stars; but this too is 


contrary to Obſervation. Likewiſe the Matter 


of the Vortex (as of every Fluid) when bound 


up within ſtrait Bounds, muft neceſſarily move 


faſter than when enlarg'd in a wider Channel; 
f. e. The Sun ſeen from the Earth, muſt ſeem 
to move faſter in the beginning of Virgo, than 


in the beginning of Piſces, which contradicts 


Experience. 5. A Body carry d about in a Vorteæ 
of the ſame Denſity with it, would neceſſarily 


deſcribe a Circle to whole Plane, the Axis of 


ieren 


Orbit the Sun's Axis is perpendicular. Laſtly, 


but 
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neles with the Plane 


Comets is Diametrically oppofite to that of the 
Fun; they perſevere in their Motions without 
any change, they defcribe equal Area's by a 


7 Radius from the dun in equal times, they enter 
into the Vortex of the Sim, alt which is impoſ- 


at fible, if "the Solar Vortex mov'd round Sick 
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Force ſufficient” to Carry theſe vaſt Bodics of the 


u Planets along with it. 


XXI. This Hypotheſis" is ſoirewhar 10 50 


by the famous Mr. Leibnitæ, he 
accommodates: better to the Celeſtial A ppear- 


1 ances/ and makes it agree more exactly to the 
Rules of Geometry. 
all Bodies whielt' in a Fluid deſcribe a Curve- 


He firſt of all ſhows, that 


Line, are mov'd by the Fluid, for of them- 
ſelves they' wou'd deſcribe right Lines, and 1 n9- 


a thing but the Fluid concurs to turn them our of 


their way. - He'ttext ſhows, that every Planet 
is carry'd about by a Motion compounded of 


n two other Motions, vis. an Harmonical Circu- 


5 Se 


Motion of acceſs to, or recets from che Sun. For 


underſtanding theſe Terms, ve muſt obſerve 
thatthe Planets deferibe Area by a Radius from 
che Sun, proportional to tfieit times. Now the 
Fluid that carries tire Planets, mult of neceſſity 


elxculate ſo 4s to produce this effect, which 
7 cannot be done ocherwiſe, than by ſuppoſing 
ianamerable comcentrical Otbs of exceeding 
: thinneſs 
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thinneſs to make up the Yortex, every one of 
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Ko amy 
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lat ir 
which has its own proper way of Circulation, Ene Ce 


vi g. thoſe Orbs that are neareſt the Sun Circus Iractio 
late faſteſt, and the Velocities of the Circula- Þ | lane 
tions are every where reciprocally proportional Fic E 
to the Diſtances of the reſpective Orbs from In E! 
the Fun, Which will neceſſarily make the Planet Fygur 
in whatever part of Vortex it is, deſcribe equal ecipt 
Area's in equal Times; for theſe, Areas are in a che F 
compounded proportion of their Radii or Di- 
ſtances from the Sun, and a reciprocal propor- 
tion of the Arches or Lengths of the Circala- 
tions, which in this caſe will make a proportion 
of equality, and this Law of Circulation of the 3 
Vortex he calls Harmonical. The Paracentrical © 
Motion is compounded of two others, viz. the 
Excuſſory Impreſſion of the Harmonical Circu: 
lation, whereby all Bodies moving in a Curve, 
endeavour to recede from the Center by the 
Tangent, and the Attraction of the Sum or the 
Gravitation of the Planet toward it; and this 
Mr. Leibnitz is of Opinion ariſes from anlmpulſe I 
communicated by the Circulating Fluid. Now 
fince the Planets move in Elliptick Orbits, in 
one of whole foci the Sun is, and by a Radius 
from the Sun deſcribe equal Areas in equal 
Times, which no other Law of a Circulating 
Fluid, but the Harmonical Circulation can ac- |? 
count for, we muſt find out a Law for the Pa- 
racentrical Motion, that may make the Orbits 
Elliptick. The Excuſſory Impreſſion of the Cir- |; 
culating |: 
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of ulating Fluid, would throw off the Planet from 
ON, She Center by the Tangent. Wherefore the At- 
CU fraction of the Sun, or the Gravitation of the 
ala- Planets towards it, muſt be ſufficient to deſtroy 
nal khis Effect; and beſides, to make them move 
om in Elliptick Orbits, which cannot be brought 
79% about, unleſs this Attraction or Gravitation be 
ual Feciprocally as the Squares of the Diſtances from 
N 2 the Focus, which is the Sum of Leibnitz's Do- 


Di Fftrince upon this Head. 
O. XXII. But even this Account of the Cele- 
ala- Mial Motions is both precarious and inſuffici- 
ion 


gent, for theſe Reaſons. 1. The Comets, as was 


the formerly ſaid, have their Orbits, ſome of them 
— very oblique, nay, ſometimes at right Angles 
e 


Iwiththe Zodzak, and ſometimes the Courſes of 
cu. ſtheſe Comets are quite contrary to that of the 
Ve, FPlanets : Now the Comets deſcribing about the 
the Sun Area's, proportional to the times, muſt be 
the arry'd about by a Harmonically circulating 
his Fluid, as well as the Planets, and thus we ſhould 
ic have Yortices contrary to Vortices, which is very 
OW abſurd. 2. This Suppoſition is not only un- 
„in Freaſonable, but diſagreeable to the uniform 
Simplicity of Nature; nor is there any thing in 
ual the Motions of the Heavenly Bodies ſo difficult 
to explain, as this very Hypotheſes, which is in- 
troduc'd to account for them. Beſides, 3. In 
2 equable Motion, the Times are always as the 
Spaces directly, and the Velocities reciprocally; 
but in a Circular Motion, the Spaces in one Re- 
n D volution 
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volution are as the Radii, and in an Harmonica) 
Circulation, the Velocities are as the Radii re 
ciprocally, and therefore the periodical Time 
of a Fluid circulating Harmonically, are in th Ware 
Duplicate Proportion of the Radii. Now the mull 
periodical Times of the Planets, are in Seſqui vitat 
plicate Proportion, and not a Duplicate Propot! dies 
tion of the Diſtances from the Center or the Radi Phi 
and conſequently the Planets cannot be carriet for, 
about by an Harmonically circulating Fluid. Te viol, 
this it may be anſwer'd, that this Harmonic 
Circulation is not continued from Mercury ti 
Saturn, but is interrupted, and reaches on 
from Mercury's Perihelium to his Aphelium, an} abo 
there breaks off, and begins again at Venus or 
Perihelium, and reaches to her Aphelium, andi igh 
there again interrupted, and fo on through them Imp 
whole Syſtem of Planets : But what a ghaſtih tha! 
and unſightly kind of Deformity there wouleY reſi 
happen on this Suppoſition ? Every one may ea. An 
ſily ſee, this is not like the uniform and ſimple the 
Meaſures of Nature. Beſides, the Comets mo alſc 
ving forward in the Zodiak, paſs through al but 
theſe Chaſms and Interſtices, and notwithſtand of 1 
ing, move in the ſame manner, as if they wer thi 
carried by a Fluid, circulating Harmonically ac 283 
cording to ſome uniform Law, neither do their} PA 
Appearances ſhew the leaſt Suſpicion of theſe Ci 
Interruptions. po 

XXIII. It being thus prov'd, that the cel ace 
leſtial Bodies do not revolve by che means o for 

any 
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eſquiYvitating or Attracting Power of the great Bo- 
ropot dies of the Univerſe towards one another, ſome 
Radi 
arriet for, from the Action of a Subtile Matter, which 
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any circulating Fluid, they muſt be kept in 
their Orbits, by ſome Artractive Power in the 
$un, or by ſome gravitating Power in them to- 
wards him, which is the ſame thing, ſince it 
mult be mutual by the third Law. This Gra- 


Philoſophers endeavour Mechanically to account 


violently whirling round the Sun in general, the 
Earth and the reſt of the Planets in particular, 


and acquiring thereby a Power of receding from 
the Center, impels Bodies towards that Center 


about which the ſtrongeſt Circulation is made; 
or being driven with an immenſe Velocity in 
right Lincs according to all poſſible Directions, 
impels the Body according to the Direction of 
that part of this Subtile Fluid, which is leaſt 
reſiſted by the interpoſition of other Bodies. 
And thus, not only Bodics within the Sphere of 
the Earth's Activity are impell'd towards it, but 
allo the Planets do gravitate towards the Sun, 
but without entering into the particular Manner 
of the Explication of Gravitation according to 
this Scheme, there be two or three Objections 
againſt all the poſſible Accounts of Gravity in 
particular, or Gravitation in general from the 
Circulation of a Subtile Matter. r. It is im- 
poſlible from the firſt Part of this Hypotheſes, to 
account for Bodies gravitating towards a Point, 
for the Motion quaqud verſum in a great HE 
D 2 O 
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of the Sphere, which is alledged to ſalve this} 
Difficulty, is a Contradiction to Nature, no? 
1 thing being either conceiveable or poſſible. 
. It is impoſlible to explain whence the Cir.| {; 
is Motion of this ſubtile Fluid comes, there 
muſt be conceiv'd another ſubtile Fluid moving 
after ſome certain manner to produce the Mo. 
tion of that Fluid, which is the Cauſe of Gra. 
vity, and ſo on in infinitum, or elſe we mut 
admit its Motion without any Cauſe, which is 
harder to conceive then Gravity itſelf. 3. That ; 
Matter which is the Cauſe of Gravity, or by 
whoſe Motion it is produc'd in all the poſſible 
Mechanical Explications thereof, muſt be with- 
out Gravity which is abſurd, Matter being ery 
where in reaſon to be ſuppos'd of the ſame uni- 
form Nature, and its Gravity to be always pro. 
portional to the Quantity of its ſolid Maſs. Fot 
ſince all the Bodies we can make Obſervations 
upon are heavy, as well as extended and impe.“ 
netrable, it is reaſonable to conclude ſo of all“ 
Bodies whatſoever, elſe all Univerſal Properties 
in Philoſophy muſt be given up. And therefore 
it is Abſurd to ſuppoſe there are ſome Portions}! 
of Matter without that Quality which every) q 
Portion of Matter we can make Obſcrvations|? 
on has. 4. Bodies from the Impulſe ofa Fluid 
can only gravitate in proportion to their Surfa-P 
ces, and not according to their Quantity of 
Matter, which is contrary to Experience; for Þ ; 
we find all Bodies gravitate in proportion to] 
their 
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| their Solidities, z. e. their Quantity of Matter ; 
And tho' this Difficulty may be remoy'd, by 


*# ſuppoſing Bodies to conſiſt originally of Cylin- 


= ders of infinitcly ſmall Baſes, for on ſuch a Sup- 


1 theſe Oylinders wou'd be to one ano- 


ther as their Surfaces, their Baſes being nothing 
and conſequently, the Gravities of Bodies, which 
by the Action of this ſubtile Fluid are as there 
; Surfaces, wou'd be alſo as their Soliditics, z. e. 


the Quantities of Matter they contain, ſince 
the Surfaces of the original Particles of Bodies 


are as their ſolid Contents Yet this is ſo very 


hard a Poſtulate, to repuire Bodies to be diverſi- 


"i I fa, only by the Lengths of their primitive 


z conſtituent Qlinders, that I can't ſee how it can 
Fele account for all the varieties of Colours, 
Taſtes and Smells, and other ſenſible Qualities 


A I of Bodies which ariſe from the Diverlities of 
0 the Texture and Figure of their conſtituent 
ul! Parts. But that which in my Opinion, over- 
throws all ſuch Mechanical Accounts, however 
2 artfully contriv'd, is that. 5. There ſeems to 
be ncceſlary toward a full Explication of the 
23 Appearances of Nature, ſeveral different Con- 
' ditions of this Univerſal Law of Gravitation, 


which cannot be Mechanically explain'd, without 


7 ſuppoſing different Syſtems of this Fluid, to 
move after different Manners, and acording to 
different Laws, which will neither accord caſily 
together, nor ſeem like the Limitations and Sim- 


plicity of Nature. That there are different 
D 3 Con- 


* 


0 
| 
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Conditions of the univerſal Law of Gravitation, 


neceſlarily to be ſuppoſed, ſeems evident from 
the Nature of Light, as Sir Iſaac Newton has 
explain d it from certain Experiments ; and there 
are other Appearances in Nature, that ſeem to 
require Conditions different from that which 
governs the Motions of the Celeſtial Bodies, 
and cauſes the Inflexions of the Light, as hall 3 
be afterwards ſhown. Now, to account Me- 


* LY 
4. 2 


thn 1 
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chanically for theſe different Conditions of the 
General Law of Gravitation, there muſt of ne- 
ceſſity be ſuppos d various and different Syſtems !? 


of this ſubtile Fluid, which looks a little odd, 


eſpecially if we conf der, that it is not as yet 
known how many and how different theſe Sy- 


ſtems muſt be ſuppos'd, to account for all the 


various Conditions of this General Law, that 
may hereafter be diſcovered neceſſary to ex- 
plain the various Appearances of Nature. 6. 
Laſtly, this whole Affair is more Naturally and 


Simply to be accounted for from Principles 


now to be laid down. 4 


Corollary. 


S XXIV. From what has been ſaid it appears 
that the Attraction or Gravitation of Bodies to- 
ward one another, is not to be Mechanically ac- | 


counted for, and ſince it has been likewiſe ſhown, 
that the Planets cannot continue their Motions 
in their Orbits, without the Suppoſition of ſuch 
Y | an 
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of Veligion. 39 
tion, an Attraction or Gravitation, it is evident, that 
from this muſt be a Principle impreſsd on Matter by 
2 has the Creator of the World; it is a Principle no 
there ways eſſential to Matter, ſince it is the Source 
m to F and the Origin of the Celeſtial Motions, as 
hich Sir {ſaac Newton has demonſtrated. And by the 
dies, firſt Law of Nature and its Corollaries, no kind 
ſhall of Motion is eſſential to Matter, and therefore 
Me. © Attraction or Gravitation cannot be eſſential to 
the it; it is not a Reſult from the Nature of Mat- 
* ne. ter, becauſe the Efficacy of Matter is communi- 
ems 1 cated by immediate Contact, and it can by no 
odd, mcans act at a diſtance; for we ſec an Object, 

yet [7 becauſe the Light reflected from thence ſtrikes 
Sy- immediately upon our Organs of Viſion, we 
the | ſmell, becauſe Parts of the odorous Body touch 
that | the Nerves of our Noſtrils, and univerſally all 
ex. the other natural Effects of material Things are 
6. berform'd by the meer Impulſe of one Body on 
and another, whereas this Power of Gravitation acts 
ples at all Diſtances, without any Medium or Inſtru- 
ment to convey it, and paſſes as far as the Li- 

7 mits (if any ſuch there are) of the Univerſe. 
And acts, not like Mechanical Cauſes, accord- 
ing to the Quantity of the Surfaces of Bodies 
on which it acts, but in proportion to the Quan- 


—— — — 


9 * AR 
: 1 — 
r 
<P 5 * Nen 


arts 

to- tity of ſolid Matter which theſe Bodies contain. 
ac- | Beſides, by the firſt Law of Nature, Matter is 
vn, entirely paſſive in its Nature, and can no more 
\ns | tend to, or draw other Bodies than it can move 
ch | Ot it ſelf; likewiſe ſuppoſing this Gravitation 
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of the Parts of Matter toward one another 2 


ſtroy'd, yet ſtill Matter would be the ſame ex. 
Moreover, if there 
were but one indiviſible Part of Matter in be. 
ing, it could not be ſaid to have this Property, 
it being a relative one, and having reſpe& only 
to other Parts which it attracts; whereas Impe-® 
netrability or any other of the eſſential Proper. by 
ties of Matter continues with it, even when it 
On the other Hand, if 
uantity of Matter now in being, 
ſo together, that there were nci- 

ther Motion nor Vacuities in it, (neither of 

which Suppolitions imply a Contradiction; for 
if any two Particles of Matter can be ſo com- 
pacted as to admit no Vacuity between them, 
then it is no Contradiction to ſuppoſe the whole 
aggregat of Matter ſo amaſꝶ d, and we are lemon- 
ſtrably certain, Motion is not eſſential to Mat- 
ter) then the whole Maſs would either be with⸗- 
Quality 2 
would be abſolutely uſeleſs or without Effect, 


tended ſolid Subſtance. 


becomes indiviſible. 
the whole 
were amaſs 


out this Quality of Attraction, or this 


which is much the ſame thing in an active Qua- 


lity, as this of Attraction is, Laſtly, as Mo- 
tion is in ſpme Circumſtances, the neceſſary * 
Effect of Gravity in Bodies, and in other Cir- 
cumſtances muſt have proceeded from an ori- 
ginal Impreſſion, (as in the projectile Motion of 
the Planets along their Tangente) and yet is of 


the ſame abſolute Nature in both Caſes, and 
certainly, is not eſſential to Matter; fo Attra- 


tion 


. 
1 = 
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HCion or Gravitation is not eſſentialto Matter, but 
ſeems rather an original Impreſs which continues 
in it, by virtue of the O-nzpotent Activity, in the 
Divine Nature, of which it is a Copy or Image in 
the low Degree that is ſuitable to a groſs Creature, 
and ſo may now be reckon'd among the primary 

ualities of Matter, without which, as it is now 
conſtituted Matter cannot be, but did not Origi- 
nally belong to it as a Materia prima. On all which 
Accounts, its highly probable that this Univer- 
ſal Force of Gravitation is the Effect of the Di- 
vine Power and Virtue originally impreſs'd on, 
and by that firſt Energy continued in Matter, by 
which the Activity and Operations of Material 
Agents are preſerved. And this Power of Gra- 
2 vitation being thus impreſs'd on Matter, is one 
reaſon of the Diſtinction between the Laws of 
Creation and Nature, for tho'the Energy of that 
firſt Impreſſion does ſtill laſt, and is the Source 
and Spring of the Unzformzty and Continuance 
of the Celeſtial Motions, yet its not being eſſen- 
tial to Matter, nor ariſing from its Nature, is 
the Reaſon why it ought not to be reckon'd 
among thoſe Laws which ariſe from the parti- 
z cular Texture, Figure and Diſpoſition of Bodies, 
ſuch as moſt of the Laws of Nature or Motion 
arc. The chief Difficulties that I can find 
have ſtraitned Learned Men, in admitting thig 
Principle of the Univerſal Law of the Gravi- 
tation of Bodics upon one another are, 1. That 
they cannot conecive how this Principle can be 

Mechani- 
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Opinion certain, that this Principle cannot be 


Cauſe of, or produce Gravitation, are upon 


of Natural Philoſophy, is Simplicity and Ana- 
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Mechanically accounted for ; and they think it | 


Inphiloſophical to admit any Principle in the Ex- 1 
plication of the Appearances of Nature which 
can't be thus accounted for. It is indeed in my 


2 
2 
3 


Mechanically accounted for; for there is no other 
Mechanical Cauſe conceivable, this Principle of | J 
the Gravitation of Bodies upon one another, can 
ariſe from, but the Motion of ſome ſubtile Fluid, 3 
and were there no other Argument againſt all J 
poſſible Explications of Gravitation ariſing from 
the Motion of a ſubtile Fluid, but this one, vis. 
that thereby theſe Parts of Matter which are the 


this Suppoſition, deſtitute of Gravity; I ſhou'd MX 1; 
think it ſuthcient to prejudice any inquiſitive 7 


Na 
Man againſt ſuch Explications; for it's certain wn 
that Nature is uniform and conſiſtent with it no 
felf, and wou'd not deprive one part of Matter an- 
of ſo Cardinal a Property, with which ſhe had ter 
endow'd all the reſt. The whole Foundation th. 


logy, or a Simple, yet Beautiful Harmony, q 70 
running through all Works of Nature in an 


4 P I 
uninterrupted Chain of Cauſes and Effects, is 
with proper Limitations of Circumſtances : 7 fi 


And if theſe Principles be ſuperſeded, or this th 
Chain broken, we can expect nothing but Ab⸗- 


W 
ſurdities and Inconſiſtences in Philoſophy. But a 
even the admiſſion of ſuch an Hypotheſis removes it 


us but one Step further from Immechanical Prin- f. 
ciples, 


K it 4 ciples, for the Cauſe of the Motion of this 
Ex- ſubtile Fluid, which is the Cauſe of Gravity, 
ch is it ſelf Immechanical. Nor has any Body 
my exer pretended to aſſign any other Cauſe of the 
be ¶ Motion of this ſubtile Fluid, but the Omnipotent 
her Cauſe of the Univerſe; and ſince we muſt of 
of A Neceſſity admit the Motion of this ſubtile 
-a Fluid, which is the Cauſe of Gravitation to be 
1d, unaccountable without a Firſt Cauſe, why may 
all ve not rather admit this Firſt Cauſe to have im- 
m preſsd this Property in Matter, fince that this 
S. A Difficulty is the ſame in both; and that beſides, 
he the firſt Suppoſition is burthen'd with ſeveral 
on Additional ones, to which the ſecond is not 
1d liable. There has never been any Syſtem of 
Ve 2 Natural Philoſophy offered to the World as yet, 
un that docs not require ſome Poſtulates that are 
it not to be accounted for Mechanically; the feweſt 
er any one pretends to, are the Exiſtence of Mat- 
ad ter, the Impreſſion of Rectilinear Motions, and 
21 2 the preſervation. of the Faculties of Natural 
we Agents, which no Man has pretcnded to account 
5 for from Principles of Mechaniſm; and the Im- 
1 preſſion of an attractive Faculty upon Matter, 
7 
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is no harder Poſtulate than any of theſe; but 
ſince it is Matter of Fact and Demonſtration, 
that Matter is in poſſeſſion of this Quality; for 
we daily ſce, that the Earth draws to its Center 
all Bodies within its Activity, we muſt allow of 
it, whether it be to be Mechanically accounted 
for or not; and ſince it is not to be accounted 

tor 


N 
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for from Mechanical Principles, as, I think, 10 
have demonſtrated, we muſt of Neceſſity refer 
it to the Power and Influence of the Firſt Cauſe 
of all Things. For Cauſes proceed in a continual? 
Chain, from more complex to more ſimple 
Ones, and at laſt to the moſt ſimple; and When 
we are arrived at that Cauſe, we can go no 
farther, elſe that Cauſe would not be the moſt 


** 


Simple; and this moſt ſimple Cauſe cannot be 
Mechanically explain d whatſoever it may be, J | 
And 


elſe it could not be the moſt Simple: 
therefore ſince we muſt admit of Immechanical © 


Cauſes, ſince Eravity is undeniably the Property 5 
of all the Bodies we can make Obſervations '* 


upon, and is ſufficient to account for the Ap- 
pearances of all thoſe Bodies that revolve about 
us, as Sir Iſaac Newton has ſhewn, there can 


be no Reaſon for rejecting it, tho' it cannot 
be Mechanically explain d. 2. Another Dithculty * 
ingenious Men have in the Conception of this 
Quality in Matter, is, how it can act at a Di- 


ſtance without any Medium to convey this Acti- 


on, as of neceſſity it muſt, Now, were there 
no other Dithculty of the like Nature in Philo- 


ſophy but this one, it might ſtumble judicious 
Perſons; but we know the Manner of Thinking 
and Reflection, of Remembring and Senſation, 
are Things not caſily to be explain'd, and yet 
we muſt admit them. The Communication of 
Motion from one part of Matter to another, 
and even the firſt Production of Matter and 
Motion, 


ij 


a 
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2 Motion, are not to be accounted for, and yet 
there is no denying that ſuch Things really are, 
2 when we are capable to explain how our Souls 
and our Bodies act mutually upon one another, 
ve may come to be able to conceive how Matter 
acts at a Diſtance without any Medium; but till 
then, it is ſufficient to know, that ſuch a Qua- 
lity is actually lodged in Matter, and that it is 
the Cauſe of all the Great and Uniform Appear- 
2 ances of Nature. There is no Contradiction in 
27 ſuppoſing that the ſame Effects may ariſe from 
2 Cauſes not altogether the ſame, but that only 


can be the true Cauſe from which the Effect 


truly procceded. Other imaginary or Mypothe- 
2 7ical Cauſes have no Place in true Philoſophy. 
In Clocks, for Example, the Hand on the Dyal- 
Plate, may be moved by a Spring or Weight ; 
burt if a particular Match were propoſed, he 
would ſay nothing to the Purpoſe, who ſhould 
explain all its Motions by a Spring; when upon 
looking within it, he might have found a Weight 
2 perpetuating the Motion of the Machin, which 
yet he could not explain by Rules of Mechaniſm, 
No wiſe and honeſt Man, who throughly un- 
2 derſtands the Matter, will offer to explain by 
Rules of Mechani/m, how this Sy/7erm of Things 
was produc'd, nor how the Faculties of Mate- 
rial Organs are preſerv'd, whence they aroſe, 
and what way they communicate their Actions 
and Influences to one another ; it will ſuffice 
ſuch, from the Preſent Appearances to inveſti- 


gate 
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gate the Powers and Forces of Nature, and 
from theſe to account for future Obſervations! 
and Appearances; if we admit an infinitely Wiſe: 
and Powerful Being to have made this World, 
there will be little Difficulty in allowing him to 
have impreſs'd on. Matter what Property he 
pleaſed, and if we will not admit of ſuch 0 
Being, there are much greater and harder Diffi. 
culties in the Mechanical Explication of the 
Nature of Things to be ſurmounted, as ſhall be 
afterwards ſhown. : 
No Body who is but tolerably acquainted 
with the moſt probable Diſcoveries in Natural 
Philoſophy, can imagine theſe to reach any far- N 
ther, than ſome of the groſſer Lineaments, or 
more conſpicuous Out- lines of the Works of the 
Almighty ; ſince he muſt be very Ignorant, who 
can think to ſearch Him or his Works out, to any 
tolerable Degree of Perfection. &. implicit and 
Harmony arc the ſureſt Marks that the Diſcove- 
ries made are of the true Kind, and Analog y, the 
beſt Rule to make them by. This is ſo evident in 
the Principle of Altraction, that I ſhall here, i N 
_ tho! not in its moſt proper Place, obſerve a few |: 


Hints tending that Way. God has moſt cer- |? 


rainly implanted ſomething Analogous to At. 
traction, in the greateſt Central Body of cach 
Syſtem towards the leſſer ones of the ſame; 
Or, a Principle of Gravitation in theſe leſſer 
ones towards the greateſt Central one, and to- 
wards each other. From hence, and from 

their 
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their directly impreſsd Motions, all their 
comely, regular and uniform Revolutions, 
Appearances and Actions upon one another 
ſpring. Thus it is in the great Bodies of 
the Univerſe. Something Analogous to this 
is the Spring and firſt Mover (at leaſt acting 
in the Order of God and Nature it ought 
to be) of all the noble and regular Actions 
of ſpiritual Beings. God being the ſole ſove- 
reign, ſelf-exiſtent and independent Being, when 
he made Creatures partakers of himſelf, Ima- 
ges, Emanations, Effluxes and Streams out of 
his own Abyſs of Berng, could not but im- 
preſs upon their molt intimate Natures and 
Subſtances, a Central Tendency toward Him- 
ſelf, an Eſſential Principal of Re- Nuion with 


— 


himſelf; which in him is a Principle of At- 


traction of them towards him, Analogous to 
this Principle now mention'd in the Great 
Bodies of the Univerſe. As well might we 


ſuppoſe an exquiſite Artificer voluntarily pro- 


ducing a piece of Work which ſhould be the 
Reverſe of his own Idea: As well” may the 
Ray be ſuppoſed Diſſimilar to the Body of the 
Sun, or the Stream to the Fountain- Head; as 
that infinite Power and Perfection ſhould pro- 
duce a ſpiritual Creature, that had a neceſſary 
Tendency to ſhun or fly away from him, or 
even be in a ſtate of Indifferency toward him. 
Self-exiſtence and infimte Power muſt necds ſub- 
zect all Beings to it ſelf, and infinite Perfecti- 

on 
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un... 


ö 


on mult do it ſo, as muſt be moſt congruous 
to the Nature of the Creatures it produces, | 


her 
calc 


in order to make them as happy as they can nut 
be made; and therefore God could not make their 
ſpiritual Creatures, but he muſt implant the being 
Principle of Reunion in them, in order to gactin. 
bring them back to himſelf, that is, to make theſe 
them happy: This is the Origin of Natural Mandt 
Probity and Conſcience. It is true, this Princi- For fo 
ple may be, and in moſt actually is, buried lence 
under Matter and Senſuality; extinguiſh'd, as Minfin 
it were, by the more powerful Attractions of Fincſs 


preſent ſenſible Objects, the Allurements of Fon t! 
Carnal Enjoyments, and the violent ©Dz/tra- preſe 
ctions of the Pleaſures of this World; ſo that Ord- 
it is not caſily perceived, but by thoſe who] gin, 
have for ſome time faithfully followed its Di- ever 
rection and Drawings. But it is no leſs an 

eſſential Principle in a ſprritual Creature, tho 


Jin a 
be i. 
thus ſtifled and oppreſs'd, than the Rational 


Zothe 


Soul is of an Tdeor, tho its Operations and of J 
Evidence be hindred and obſtructed thro' the Ord- 
inept Organſation of its Body. This Princi- beni 


ple of Re- union in ſpiritual Beings, whenever Crea 
diſentangled, unfolded, attended to, and regu- min. 
larly follow'd, will as infallibly lead theſe to Þſclve 
their proper Center of Light and Bliſs, and NCiple 
unite them for ever with it, as the Sun's At-. ¶ thei 
traction will bring about the Seaſons and Pur 
Changes of the Year. On the other hand, if Nlenc 
this Principle have not its Energy in this Life, II 


when 
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hen ever the Charms and Attrat7ions of Senſe 
Fccaſe, the acquired Principle of Di/imlarity 
nuſt repel theſe Beings with infinite Force from 
their Centre, ſo that the Principle of Re-union 


the : being ſet free by Death, and diſintangled, and 
to Paing conſtantly, becault Eſſential, muſt drive 
ake heſe Beings towards God their Original Centre, 


And the principle of Diſimilarity repelling them, 
For forcing him to repel them with infinite Vio- 
Vence from him, muſt of neceſſity make them 
Finfinitely miſcrable. Thus the future Happi— 
Ineſs or Miſcry of ſpiritual Creatures, depends 
Jon this Principle of Re-anzon, as indeed their 
preſent docs likewiſe; for whatever is in the 
Order of its Nature, that is, of God, its Ori- 
gin, muſt be Happy, ſince he is ſo; and what- 
ever is in a violent or unnatural State, that is, 
an Nin a State oppoſite to God and Happineſs, muſt 
tho g be in Miſery. As the Plancts diſturb'd by no 
nal Mother Attractions, but from their Central Orb 
and of Light, and one another, revolve in comely 
the Order and beautiful Harmony, ſhedding their 
aci- ¶ benign Influences on one another: So ſpiritual 
ver Creatures, following the Drawings of the lu- 
gu- minous Center of their Being, and giving them— 
to ſelves up to the Direction of their innate Prin- 
and Neiple of Re-anion, enjoy the whole Felicity of 
At-. their Natures in their preſent State, advance in 
and Purity and Perfection, and in mutual Beneyo- 
, if lence and good Will towards one another. For 


ife, a8 Motion is the neceſſary Conſequence of Al- 
len E tract ion 
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traction in Bodies that have nothing reſiſtig 


| 


them from without, ſo Love and Benevolent 
towards their great Origin, and towards on 
another, is the neceſſary Effect of this Princi. 
ple of Ne. union in free Creatures, when unfolded 


9 
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As the Vapours, and even the Planets are puri. | her 1 


fied by the Sun, and in ſome Senſe made {im 
lar to, and converted into his Subſtance, bi 
being rais'd ncarcr to his glorious Body: So 
ſpiritual Creatures are yet more refined, ſpiritua 


lized, and. made liker the *Dezty, the nearca} 


they approach to the Fountain of Purity and 
Perfection, by faithfully following his Attradtr 
ons which too, like the Suns, are powerful and 
vigorous; infuſe Light and Strength, tho” not 
ſenſible. In a Word, as the Attraction of the] 
Sun on the Planets, makes them firſt move, and 
then deſcribe regular Orbits, ſo this Divine At- 
traction in ſpiritual Beings, animates the Will, 
and actuates the Affections, and theſe do all 
the reſt that is to be done in this preſent State: 
And as the diſcordant Attraction of ſome wan- 
dring Comets wou'd certainly diſtract and diſor- 
der the Harmony of the Motions and Revolu- 
tions of the Planets, if they approach'd too ncat 
them; ſo groſs irregular carnal Affections, earth- 
ly and ſenſual Attractions admitted too nigh, 
diſturb and deſtroy the beautiful Progreſs of 
ſpiritual Beings, towards the Centre and End of 
their Being. Vide Cap, 2. Part 2. 
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8 XXV. The great and primary Law che, 


| One Simprinted by the Author of Nature upon all 


fa n. 


the Bodies of this Univerſe, is that every part 


Hof every Body attracts every part of every o- 
(cher Body ; and the moſt general Conditions 
of this Law are, that the Force by which one 


, bile part attracts another in different Diſtances from 


So? 


ituz 


carer 
and 


Aci. 


IV. 


lit, is reciprocally as the Squares of thoſe Di- 
ſtances; and that at the ſame Diſtance, the Force 
of the Attraction or Gravitation of one part 
toward divers others, is as the Quantity of 
Matter they contain: By the Virtue and Effi- 
Jeacy of this Law, the Planets mult perpetually 
Emove in Elliptick Orbits, if they meet with no 


reſiſtance in the Spaces, in which they move. 


For ſince it has been obſerv'd, that all Bodies 


perſevere in their ſtate of reſt, or moving uni- 
formly in a ſtreight Line, but in ſo far as they 
are ford out of this State, by ſome foreign 
Violence impreſs'd on them; it follows from 
thence, that Bodies which move in Curve Lines, 
and which are therefore forced out of their 
ſtreight Courſe, which would have been the 
Langents of theſe Curves, muſt needs be re- 
[tained in theſe Curve Orbits, by ſome foreign 

Violence perpetually acting on them. The Pla- 
22 therefore which revolve-in Curve Orbits 
(becauſe returning again in the fame Tract per- 
petually) muft neceſſarily have ſome foreign 
Violence perpetually acting on them, by whoſe 


Influence they are drawn our of their Tangents. 
K-43 Mor e 
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Moreover, ſince it isdemonſtrated,(Prop. 2. lib. ii 
Princ. Phil. Newtons.) that Bodies, which mow 
in a Curve, on a Plane, and by a Line draw 
from them to a Point, fixt, or however moved 
deſcribe about that Point Area's proportion 
to their times; are urged or drawn by a Force 
tending to, or whole Direction is toward that 
Point; and ſince by A/fronomical Obſervation 
it is certain, that the primary Planets about the 
Sun, and the ſecondary Planets about the primar 
Ones, deſcribe equal Area's in cqual times. IÞ 
is evident, that the Direction of the Force, 
whereby the Planets revolve in their Orbits, i 
toward their Centers: and this Force may be 
very properly called Artrattzve in reſpect of te 
Central Body; and Centripetal, in reſpect of the 
revolving Body. Laſtly, Since it is likewiſe de- 
monſtrated, (Coroll. 6. Prop. 4. Lib. 1. Princy, 
Phil. Newtons.) that if Bodies move equably in 
Concentrick Circles, - and the Squares of theit 
periodical Times be as the Cubes of their Di- 
ſtances from the common Center; or, if Bodies 
revolve in Orbits that are pretty near Czrcles, 
and the Aſpids of theſe Orbits be fixt: then the 
Centripetal Forces of thoſe Bodies will be reci- 
procally as the Squares of the Diſtances. And] ® 
that the One of theſe Caſes, or the Other, is 1 
Fact, is univerſally acknowledged by all Ar. *! 
nomers: and conlequently the Centripetal Forces 8 
of the Planets, are as the Squares of their Di- 2 
ſtances. Now that we may have a general View, 1 
| how 


nn... 
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lib, how a Planet by the ſame Law, can be made 
mon approach to, and recede from the Attractive 
lrauin Central Body, which ſeems the greateſt Difh- 
ovedlculty in this Caſe; let us conſider the follow- 
tional ing Scheme, wherein let & repreſent the Sun. 
Force Ao B 5, the Orbit of a Planer B, deſcending 
d tha from B to A. Let the time of its Revolution 
10 + n nes 
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be divided into equal Parts, and then they 


r, is : 

ro} will be repreſented by the equal Areas which 
ces are ſuppoſed to be deſcribed by the Line BS, 
Di. drawn through the Body of the Planet B, to 


ew, the Sun & in its ſeveral Stops; v, t, s, r, A and 
ov E 3 theſe 


11... 
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theſe Area's will be the Triangles B v, v St, 
, Sr, rA. Now lince the Attraction nk 
S encreaſes reciprocally as the Squares of thei 
Diſtances, the Velocities of the Planet in in 
deſcending towards the dun, muſt be encreaſed 
by the encreaſing Central Force on it, which. 
muſt, make the Baſes of the Triangles larger 
that is, the Arches Bu, vt, ts,sr, r A, mul 
ſtil! grow longer, as the Planet approaches nearer 
the . A. When it is come thither, it would? 
of it ſelf run out in the Tangent AC, make 
AS cqual to A Sp, equal to A Sr. Tha 
in the time in which it deſcribed the Area A Sr 
it would, if the Central Force in d were (uſpcnel ; 
ed, deſcribe Ai; but when the Central Force 
acts, it muſt be drawn out of A q into A N : 
and deſcribe the Area A p, equal to Ai. 
in the ſame time, and ſo of all the other Area's, 
till it aſcend to B again, and that perpetually. In 
a Word, the greater Velocity at A than at 5, 
would carry the Planet much further out in the 
Tangent AC, than in the Tangent B D, by which 
the Central Force acting, it would be carry d fur 
ther out in its Orbit in aſcending from A, than in 
deſcending from B; and conſequently, it muſt 
approach to / in deſcending from B, and recede 
from & in aſcending from A. By Virtuec 
the ſame Law, and of theſe Conditions, the 
Moon will for ever turn round the Earth, as the 
Earth doth round the Sun, and the Fatellits off 
Saturn and Jupiter round them; as alſo the Co 
mers 


m_— 
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nets will in very oblongElptick Orbits deſcribe 
about the Sun equal Areas in equal times; but 
becauſe the Sun, not only attracts the Planets 
land Comets, but alſo theſe the Sun, and like- 
wviſe the Planets attract one another, their Or- 
bits will be ſomewhat irregular, and differ from 
exact Ellipſes, which will be more ſenſible in the 
Motions of the Moon, becauſe She is ſo near to 
jus; and this one Confideration well apply d, 
vill account for all the Irregularities hitherto 
obſerv d in the Celeſtial Appearances, as Sir Iſaac 
Neteton has ſhown ; likewiſe, ſince a great 
part of this our Globe is covered over with 
Water, it is plain, that by the joint Force of 
the Attraction of the dun and Moon, the Water 
that lyes directly under them, will be rais'd 
above its ordinary Level, which will likewiſe 
happen if they are directly in the oppoſite part 
of our Globe, becauſe the remoter parts of 
the Water will be leſs attracted than the nearer, 
and the Motions produc'd in the Waters by the 
Attraction of theſe two Luminaries can't be ob- 


ſery'd ſeparately, but their Forces make up a 


compound Motion, which at New and Full Moon 


is greateſt, and leaſt at the Quadratures, and 


| theſe effects are variouſly limited by the diffe- 
rent Diſtances of theſe Luminaries from the 


Earth, their Declinations from the e_/Zquator, 


the various Latitudes of Places, and alſo the 
different Situation of the Shores, Banks and 


Bays of the Sea. By this Gravitation, Bodies 
E 4 on 
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on: this Globe will preſs towards its Center, 
tho' not exactly thither neither, by reaſon 0 
the oblate ſpheroidical Figure of the Earth ariſing 
from its diurnal Rotation about its Axis. Thus 


n — 


we ſee this one Principle will account for allf 


the great and conſtant Appearances of Nature, 
and none but this will exactly anſwer any one, 
much leſs them all, which is a Demonſtration 
of its Truth. And were not our Terreſtrial 
Phyſiology more complicated than the Celeſtial, 
(by reaſon of the multiplicity of different At 
trations proceeding from the many different 
Bodies that ſurround any particular one) we 
Mould doubtleſs ſee the Extent of this Princi- 
ple, in. accounting for the more minute, and 


leſs conſtant appearances on this our Globe, a 


in a great many we actually are. Add to thele 
Conſiderations, that we are certain by the Ef. 
fects, that the Gravitation by. which the PII. 
nets are kept in their Orbits, and by which the 
Aon turns round the Earth, is of the ſame 
Nature with that by which heavy Bodies tend 
toward the Center of the Earth. In the Moon 
the Caſe is plain, for ſince the Recłilincar Spa. 
ces, deſcribd by falling Bodies in the begin- 
nings of their Motions, from whatever Motive 
Powers they be urg d or drawn, are proportional 
to theſe Powers. The Centripetal Forces ot the 
Moon revolving in its Orbit, will be to the Force 
of Gravity on the Surface of the Earth, as the 
Space the Moon deſcribes in deſcending taward: 

the 
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the Earth, by its Centripetal Force, in a ſmall 
portion of time, if it were ſuppos d depriv'd 
then of Circular Motion, to the Space, a heavy 
Body wou'd deſcribe in the ſame time by its 
own Gravity, near the Surface of the Earth. 
The firſt of theſe Spaces, is equal to the —_ 
Sine of the Arch deſcrib'd by the Moon in that 
time, for that is the Meaſure of the Tranſla- 
tion of the Moon out of its Tangent, by this Cen- 
tripetal Power, which may be computed from 
the time of its Periodical Revolution, and its 
Diſtance from the Center of the Earth being gi- 
ven. The other Space is evident from the Experi- 
ments on Pendulum's; and when the juſt Calcu- 
lation is made from theſe Principles, the firſt 
Space to the ſecond, or the Centripetal Force of 


2 


the Moon revolving in its Orbit, to the Force 


of Gravity on the Surface of the Earth, will lbe 
found as the Square of the Semidiameter of the 
Earth, to the Square of the Semidiameter of the 
Moon's Orbit. But in the former part of the 
Section it has been ſhown, that the Centripetal 


Force of all the Planets, was reciprocally as the 


Squares of their Diſtances. Therefore the Cen. 
tripetal Force of the Moon near the Earth's Sur- 
face, is equal to the Force of Gravity, and 
conſequently it is the ſame Force in both; 
for were they different Forces, - Bodies by the 
united Forces of the Moon and Earth, wou'd 
fall with double the Velocity they now do : 
It is plain then, that the Centripetal Force 
| whereby 


P 
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primary Planets about the Sun, and of the ſecon- 


Gravitation, is of the ſame Nature with that of 


** 


whereby the Moon is drawn out of its Tangent, 
is the very ſame Terrcſtrial Gravity (whereby 
Bodies deſcend near the Earth,) which reaches Þ 
to the Moon; and ſince the Revolutions of the 


dary Planets about their primary Ones, are Ap- 
pearances of the ſame Nature with that of rhe 
Moon about the Earth, ſince it has been ſhown 
that the Centripetal Forces of the ptimary Pla- 
pets are directed towards the Sun, and the Cen- 
tripetal Forces of the ſecondary Planets towards 
their primary Ones, as the Moors is towards the 
Earth; Laſtly, ſince all their Centripetal For- 
ces are reciprocally as the Squares of their Di- 
ſtances, we muſt conclude the Natures of their 
Gravitation to be the ſame in them all, and 
that they all Gravitate towards onc another. 
For ſince Action and Re- action is mutual, and 
ſince the primary Planets gravitate towards the 
Sun, as allo the ſecondary Planets tend toward 
the Primary ones as the Center of thcir Moti- 
ons; and fince the Decreaſe and Increaſe of this 


our Terreſtrial Gravity; ſince likewiſe the Sun 
diſturbs the Motion of the Moon, and the Sun 
and Moon thoſe of our Earth, it is plain they 


all, Sun, Moon, Planets and their Satellits, mu- f 
tually gravitate upon one another. = 


I XXVI. Having thus in the General, eſta- Þ _ 
bliſh'd the Laws of Nature, and deduc'd ſuch Þ _ 
Conſequences from em as we found neceflary Þ| 

to 
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to clear ſome Parts of the following Diſcourſes; 
having likewiſe ſhown the Neceſſity of ad- 
mitting the Univerſal Law: of Gravitation to 
ſolve the Celeſtial Appearances, and hinted the 
great Uſe of this Principle in the Celeſtial Phy- 
ſiolog y, let us next proceed to ſome of the moſt 
Untverſal of our Terreſtial Phenomena; and 
firſt of all, let us enquire into the Nature and 
Cauſe of Fluidity, which ſeems to conſiſt prin - 


cipally in the Mobility of ſome Parts, without 


carrying along with them the reſt, or the eaſy 


| ſlipping of ſome. Parts upon others unmoved, 
at leaſt, not moved after the manner of ſolid 
Bodies. All the Bodies in the Univerſe are 
Originally compounded of folid:Parts, though 
not indiviſible, yet very ſmall and firm; and 
Fluids muſt neceſſarily take in theſe four Con- 
ditions. 1. That their Parts be extremely lit- 
tle; in our common Fluids it is certain that no 
Eve, however aſſiſted, has been able to per- 
ceive their Magnitude; we have been able to 


diſcover the Figures of Beings ſwimming in 


Fluids, but no one as yet has been able to 


diſtinguiſh the Figures or Magnitudes of the 
conſtituent Parts of Liquors. 2. That their Fi- 


gures be ſpherical, or at leaſt ſpheroidical or. ap- 
proaching to one of theſe, ſo that they may 
touch only in a Point, and by conſequence, one 
Particle may eaſily ſlip upon another, and for 
that End. 3. They muſt be exactly ſmooth and 
poliſh'd, and ſubjected to the Univerſal Law of 

| Gravita- 
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Gravitation, whereby each Particle of the Fluid] 
attracts another, whence that coheſion in the 
Parts of the fineſt natural Fluids proceeds; but Þ 
their Gravity muſt be ſuch, that the Force! 
thereof may eaſily exceed the Force of their Þ 
Coheſion ; and here we are to diſtinguiſh be- 
tween theſe Fluids, generated by the Force of 
the Fire, and thoſe that arc naturally ſuch, 
there being no neceſſity of attributing any par- 
ticular Figure to the Parts of the firſt Kind, F 
which owe their-Fluidity to the Force of the 
Particles of Fire, which tear aſunder the Parts Þ 
of ſolid Bodies, and keep em in a perpetual Þ 


Agitation, and thereby make em appear in Þ 


the Form of a Fluid ; whereas the Appcaran- 
ces of natural Fluids do neceſſarily require the 
Conditions in their Parts juſt now aſlign'd. 
4. The Particles of natural Fluids muſt be ſimi- 
lar, of equal Diameters, of equal Solidity, and 
conſequently of equal ſpecifick Gravities, or 
at leaſt they muſt not widely differ one from 
another in theſe Qualities, that the Fluid may 
be Homogeneous, and of the ſame uniform Na- 
ture; from theſe general Suppoſitions, all the 
general Appearances may be caſily accounted 
i | 8 
§. XXVII. Water ſeems to conſiſt of ſmall, 
ſmooth, hard, porous, ſpherical Particles of equal 
Diameters, and equal ſpecifick Gravitics, which 


have between em ſome Spaces ſo large, and 
ranged! in ſuch a manner, as to be previous on 


all 


all Sides. 
caſily upon one another; the Iphericity keeps 
em from touching one another in more Points 
than one, by both which, their Frictions in ſli- 
ding upon one another is rendered the leaſt 
poſſible; their Hardneſs is the reaſon why Wa- 
ter is incompreſſible, when the Air lodg'd in it 
is cxhauſted. 
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Their Smoothneſs makes em flip 


F. XXVIII. The Poroſity of the Particles of 


Water (which is ſo great, that a Cubical mea- 
ſure of Waters contains at leaſt forty times more 
Tores than Parts; for Water is ninetcen times 
lighter than Gold, and conſequently nineteen 
times rarer than Gold; and Gold will by much 
Z preſſure, let Water paſs through it, and ſo may 
be ſuppoſed to have more Pores than ſolid 
Parts) accounts not only for the different He- 
= cfick Gravity between Water and other Fluids, 
* ſuch as Mercury; but al ſo for its greater Tran- 
ſparency than moſt other Fluids, the Rays of 


Light finding an eaſy admittance on all Hands 
through its pervious Pores, and it ſuggeſts the 


Reaſon alſo why it is more caſily concreted into 


a ſolid Form than other Fluids are. Cold and 
Freezing, ſecm to proceed from ſome Salin Sub- 
ſtance floating in the Air; we ſee that all Salts, 
but more eminently ſome, mix'd with Ice, pro- 
digiouſly encreaſe the Effects and Force of Cold, 
we ſee all Jalin Bodies produce a Rigidity and 
Stiffneſs in the Parts of Bodies to which they 
arc PP'y d, much like the Effects of Freezing; 
we 
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; Parti. 
we know from Mr. Boyle's Hiſtory of Cold, that J Aigar 
Freezing increaſes the Dimenſions both of So. theſe 


lid and Fluid Bodies; Microſcopial Obſervations them 
inform us, that the Figures of ſome Salts, be- daid, 
fore they ſhoot into Maſſes, are thin double 


Forn 
wedg'd-like Particles, which have abundance ! are p 
of Surfaces in reſpect of their Solidity, which! and 


is the reaſon why they ſwim in Water when inſin 
they are rais d once, tho' they be ſpecifically Þ 


theſe Chryſtal Wedges in their Pores, and the 
Particles 


wate 

heavier. But this Effect may be more juſtly touc 
attributed to the ſame Cauſe that is preſently ade 
to be ſhown to be the Cauſe of Freezing, viz. T Free 
to the ſmall Points of the Salts getting into the one 
Pores of the Particles of Water, whereby theſe Þ x, 
Salts are ſuſpended in the Water. In Summer, E rical 
the Heat of the Sun diſſolves the ſalin Parti- Þ pe 
eles into a Fluid, breaks off their ſlender Points, ec. 
and by its Action, keeps em in a perpetual ther 
Motion, ſo that they cannot ſhoot into a ſolid EY 
Wedge, and conſequently are not able to pro- tery 
duce the Appearances of Cold upon Bodies; but thci 
in Winter they are leſs diſturbd, and more at L tior 
liberty to approach one another ; and by ſhoot- Þ qgriy 
ing into thoſe Chryſtals (as we ſee the Particles of 
of artificial Salts do, when the Liquor is ex- the 
pos d to the Air) which by both their Extre- ſely 
mities, inſinuating themſelves into the Pores of the 
Particles of Water, make em cohere, and fix vity 
em in a ſolid Form. The Dimenſions of freez d we 
Bodies are encreasd by the Inſinuations of | pre: 
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particles of congeal'd Water are kept at ſome 
diſtance from one another, by the Figure of 
7 thele Chryſtals, which in Freezing, inſinuate 
J themſelves in their Pores; for as I have before 
aid, theſe Chryſtals arc obſery'd to have the 
Form of a double Wedge, whoſe Extremities 
are pointed and (lender, but its Middle broader 
and larger, ſo that when the Extremities have 
inſinuated themſelves into the Pores of two 
vatery Particles, theſe Globules cannot come to 
touch, by reaſon of the Largeneſs of the Mid- 
dle of theſe Chryſtals, and ſo theſe Particles in 
Preezing, are kept at greater Diſtances from 
one another, than they were when in a fluid 
Form: and thus the Spaces between theſe ſphe- 
rical Particles, become larger and wider than 
; | before, which is one Reaſon why Ice becomes 
_ 8 ſpecifically lighter than Watcr. But beſides this, 
there are many little Yolumes of Air included 


id at ſeveral Diſtances, both in the Pores of the wa- 
8 tery Particles, and in the Interſtices form'd by 
U ; 


their ſpherical Figures. Now by the Inſinua- 
a tion of theſe Chryſtals, the Volumes of Air are 
driv'n out of the watery Particles, and many 


es of em uniting form larger Volumes, which 
thereby have a greater Force to expand them- 
* ſelves than when diſperſed, and fo both enlarge 
the Dimenſions, and leſſen the ſpecifick Gra- 
X Þ vity of Water thus congeal'd into Ice. Hence 
d we may gueſs at the matter, how Water im- 
n pregnated with Salts, Earths or Sulphurs, which: 
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are not caſily diſſolvible, may form itſelf into 
Mettals, Minerals, Gems, and other Foſſils, the] 
Parts of thele Mixtures, becoming a Cement 
to the Particles of Water, or getting into their 
Pores, change em into theſe different Sub- 
ſtances, 


Corollary. 


Hence it is plain, that the Quantity of Wa- 
ter on this our Globe does daily decreaſe, ſome 
part thereof being every Day turn'd into Ani 
mal, Vegetable, Mineral, or Metallick Subſtan- 
ces, which are not caſily diſſolv'd into their 
component Parts again; for ſeparate a few Par- 
ticles of any Fluid, and faſten them to a ſo- 
lid Body, or keep 'em aſunder from one ano- 
ther, and they are no more fluid, to produce 
a conſiderable number of theſe Parti- 
cles are neceſſarily required. 

F. XXIX. Mercury ſeems to conſiſt of exceed 
ing ſmall, ſmooth, ſolid, ſpherical or ſphero:- 
Aical Partieles for anon Mercury in ever ſo 
ſmall Quantities is abſolutely opake, and lets 


none of the Rays of Light paſs; and ſince, 


whatever be the Cauſe of Reflexion and Re- 
fraction, Light being Material, muſt either 
make or find a Paſſage through every refract- 
ing Medium; ſince likewiſe it is probable, that 


Light does not penetrate through the ſolid Sub- 


ſtance of the conſtituent Particles of Fluids, but 
rathcr 
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into rather through their Pores and the Vacuities 
, the form'd by their Orbicular Figures, it's plain 
nent therefore, that the Particles of Mercury have 
heir Every few Pores, and if they be Spherical, that 
5ub- their Diameters are not much greater than thoſe 
of the Particles of Light, for theſe Interſtices 
gare as the Cubes of the Diameters of the 
Globules, by whoſe meeting they are form'd ; 
and ſeeing Light cannot paſs through theſc In- 
terſtices, it is plain, that the Diameters of the 
Corpuſcles of Mercury muſt not be much greater 
than thoſe of Light; and if theſe Corpuſcles 
be Spheriodical, or Oval, their ſhorteſt Diame- 
ters muſt not be much greater than the Dia- 
meters of the Particles of Light, to form Pal- 
ſages for it. The Solidity of the Particles 
whereof Mercury conſiſts, and the ſmallneſs of 
the Interſtices they leave between them, ac- 
counts for that wonderful Gravity of Mercury, 
above other Fluids. 

F. XXX. Air ſeems to conſiſt of Hires con- 
Irorted into ſmall Spheres, through the Inter- 
tices of Which, the Particles of Light. may | 
| freely paſs, and this is the Reaſon why it is 
light, the ſolid Subſtance of the Spires being 
very ſmall in proportion to the Spaces they 
take up ; their being ſpiral, accounts for the 
. elaſticity of Air; their being ſpherical Parti- 
at cles which gives free Paſſage to any Heteroge- 
»- ncous Matter, accounts for Air's being compre: 
It able, as alſo how when compreſs d it retains 
« 1 F its 
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its fluidity, becauſe ſpiral Spheres, through 
which another Matter freely paſſes, when com. 
prels'd, form themſelves into Spherziods, or F. 
gures molt reſembling them. This Account off? 
the properties of Air, may perhaps pleaſe ſome; 
but there is another, which to others ſeems the 
more genuine; for, if Air be ſuppos'd to con 
ſiſt of ſmall Particles, which endeavour to te.] 
cede from one another, with a Force recipro-P* 
cally proportional to the Diſtances betwixt their? 
Centers; all the Appearances of Air may thenceF* 
be accounted for; for upon this ERypotheſis they 


m 


. * 


will compoſe an Elaſtic Fluid, whoſe Denſiy 


is proportional to its Compreſſion, as Sir Iſaat 
Newton has demonſtrated ; Prop. 23. Pag. 270. 
24 Edit. The Diameters of the Particles of 
Air ſeem to be greater than thoſe of Water; 
and the Diameters of the Particles of Mater, 


N ( 
greater than thoſe of Mercury; and that of the _ 
Light, by far the leaſt of all, as ſhall be after-Þ the 
wards ſhown. mix 

F XXXI. Other Fluids (beſides that of the] and 
Light, under which Name I comprehend all that 
that which paſſes under the Name of Atheria Þ he 
or Subtile Matter, which I ſhall examine here- Þ cd. 
after) ſeem to be compounded of theſe Pri. fam 
mitive Fluids, viz. Water, Air, Mercury and] dict 
Light ; and of Particles of Salts, Earths, Sul. par 
phurs, and ſuch like Ingredients, and the Va-. wit 
rieties of ſuch mixt Fluids may in the general ger, 
be thus eſtimated, 1. Suppoſing all other things Þ litt. 


alike, 


— 
— 


rough 
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ns the 


their 


270. 


after- © 
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2 alike, eſpecially the Primitive Fluid, and the 


om. Figure of the parts of the Ingredient, the mixt 


or Fi. Fluids will differ proportionably to the Mag- 


antoiſ nitude of the parts of the ſolid Body, which 


ome;f mixes with the Fluid ; thus Water or Lymph 
3mix'd with G/obules of Fleſh or Blood of a 


cor greater Diameter, will make a different Li- 


0 te. quor from the ſame Lymph, mix d with Glo- 


pro- bules of Fleſh or Blood of a leſs Diameter. 2. Cæ- 


8 teris Paribus, (eſpecially the Fluid, the Figure, 


zence and the Diameters of the mixing Ingredient 


they being the ſame, ) the Liquor will differ propor- 


2% 
1ſaac 7 Softneſs of the Parts of the mixing Ingredient ; 
thus Mercury mix'd with Globules of Diamond, 


les of would make a different Fluid from Mercury 


ter; mix d with Globules of Silver or Braſs. 


aten, other things being ſuppos d the ſame, the Fluid 


f the will differ proportionably to the Difference of 
the ſpecifick Gravities of the Particles of the 
| mixing Ingredients; thus a mixture of Gold 


and Mercury will make a different Liquor from 


d all that of Mercury and Lead, 


Jerial the ſpecifick Gravities being here only conſide- 


red. 4. All other things being ſuppos d the 
| lame, the Liquor will differ according to the 


and Þ different Degrees of the Coheſion of the ſolid 


Sub parts among themſelves; thus, Mercury mix d 
with little ſpherical Magnets, will make a dif- 


| ferent mixture from that of Mercury mixt with 


tionably to the Difference of the Firmneſs or 


3. All 


the Difference of 


little Spheres of Lead or Iron. And theſe ſeem 
F 2 to 


111101. 


65 Philoſophical Pzinciples Þ 


5 


to be the Primogenial Differences of mix. ald 


FL 
* 


Fluids; now, not only all theſe may be. diff 


We a "nay. 
ferently combin'd with one another, and wit ww 
the four Primitive Fluids, but allo the Figure Unie 


of the ſolid Parts in the Mixture may be inf } Ani! 
nitely diverſified, (whereas we have hither, - 4 
, 1 - : & 

only ſuppos'd all the mixing Solids ſphericalMl,:-1 
which will make an infinitely infinite Varieiſ .... 
of mixt Liquors. 13 
FE XXX11. That Light is a Body, or a m 


-_ 


terial Subſtance, ſeems to be evident from thei may 


Conſiderations. 1. It is progreſſive, and re. 1 
quires a detcrmin'd time to go from one Place will 
to another, and is not propagated in an Inſtant, dies 
as is plain from Mr. Romer's Reaſonings upon ;, re 
the Eclipſes of the Satellits of Jupiter, (which pril 
are confirm'd by the Obſervations of othaÞ blies 
Aſtronomers) whereby he demonſtrates, tha 
Light requires about ten Minutes to come from 
the Sun to us. 2. It may be ſtopt or reliſted 
in its Paſſage from one Place to another, by Gr. 
the Interpoſition of an opake Body, as other 
Fluids are ſtopt in their Courſes by the Oppo- of 
ſition of any ſolid Body. 3. It may be con- gg. 
gregated within a narrower, or ſcattered thro Þ p,, 
a larger Space, as is evident from reflecting 
Specula, and refracting Burning-Glaſſes. 4. 11 
may be reflected, and the Determination ot ext 
its Motion changed like other Bodies, and it fro 
obſerves the ſame Law in its Reflexions that I 50 


other Bodies do, viz. the Angle of Reflexion , 


IS 


— 


e. diff 
4 with 
iguref 
e inf 

ther 


s always equal to the Angle of Incidence. 5. It 

ay be put out of its Courſe more or leſs, ac- 
cording to the Nature of the Medium through 
which it paſſes. 6. It acts upon the Organs of 
Animals, and upon all other Bodies, as other 


* 
7 


guid Subſtances do, by ſtriking upon them 


erical , 


a me in Motion; all theſe Effects we daily ſee. 7. It 


1ſtant 
upol 
Which 

other 
that 
from 
e ſiſted 


ſmʒines. 


with a determin'd Force, by communicating a 


certain Degree of Motion to them, by ſepa- 


rating their component Parts, and putting them 


< 


The Light of the Jun 
will warm and heat other ſolid and fluid Bo- 


dies, which Effects, continue when their Cauſe 


is remov'd ; the Parts of Light are yearly im- 
priſon'd in Fruits, Plants, and other Vegeta- 
bles, as we ſee by the Spirits and warm Jul- 
ces they afford. 8. Laſtly, The Parts of Light 
are endow'd with various Original Colours, ſome 
are Red, others Blue, others Tellow, and ſome 
Ereen, as Sir Iſaac Newton has demonſtrated, 
and may be ſeen by a Priſm apply'd to the Hole 
of a darken'd Room, through which the Sun 
Now all theſe are the Propertics of 
Bodies, and can belong to nothing but Matc- 
tial Subſtances. | 

XXXIII. That the Particles of Light arc 


extremely little or ſmall, we may conclude 


from thence, that they paſs through almoſt all 
Bodies that are pervious, ſuch as Chryſtals, 

Glaſſes, ſeveral Gems, and almoſt all Fluids but 

"Py Mercury ; 
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Mercury; and that it freely paſſes where nof guls 
other Fluid, how thin ſocver, can enter, and}? 


yet, no Eye, however aſſiſted, has been able 


to diſcover or diſtinguiſh the parts of the groſ: 
feſt Fluid. But what moſt of all demonſtrate; 
their ſmallneſs, is, that Light may be propa 
gated from innumerable different Luminous Bo. 
dies, without any conſiderable oppoſition to 
one another; ſuppote a Plate of Mettal (ha- 
ving at the top the ſmalleſt Hole can be made 
were erected perpendicularly upon a Horizontal? 


Plane, and about it were ſet innumerable lu.“ 


minous Objects of about the ſame height with 
the Plate, at an ordinary Diſtance from it, the 
Light procecding from every one of thoſe Ob. 


Hole, without interfering. This will appear by 
applying a dark Object in a ſtraight Line again 


the Luminous Body, for the Light of this Body 
will through the Hole be receiv'd upon the“ 
dark Body: Now it is impoſlible that ſo many] 
different Srreams of Light cou'd be tranſmitted 
through to ſmall a Hole, were not the Parti- 
Add to this, 
that were not the Particles of Light extremely Þ 
(i. e. more than ö 
a Million of times (wiſter than a Cannon- Bullet, g 


cles of Light extremely ſmall. 
little, being extremely ſwift, 


continuing in its greateſt Velocity, as ſhall be Þ 
preſently ſhown) they wou'd peirce all kin þ 


of ſolid Bodies with almoſt as great Facility as | 


they do Vacuities, whereas we ſee Light re- 
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gularly reflected from ſome Bodies. More- 
ſover, we find that innumerable different Spheres 
of Light within our Horigon, may be propaga- 
ted from their ſeveral luminous Centers, with- 
7 out interfering. How many Millions of Can- 
adles and Flambeaux may we ſce ſending out 
their Tzdes of Light, without claſhing upon 
one another, which argues both the Smallneſs 
of the Parts of Light, and the Largeneſs of 
the void Interſtices between the Particles of 
Air and other Bodies. : 


F. XXXIV. How extremely ſwift the Parti- 


cles of Light are, we may gather from the 


forementioned Experiment of Mr. Romer's, 


whereby he demonſtrates, that the Streams of 
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| Light pals from the Sun to our Earth in about 


ten Minutes; and Hugens in his Coſmotheoros, 
has prov'd, that a Bullet continuing in the Ve- 
locity with which it leaves the Muſle of the 
Cannon, wou'd require twenty five Years to 
paſs from us to the dun: Now the Via Per- 
curſa being the ſame in both, the Velocitics 
will be reciprocally as the times, z. e. the Ve- 
locity of Light will be to that of a Cannon- 
Bullet, perſiſting in its greateſt ſwiftneſs, as 
twenty five Years is to ten Minutes; or as 
1314700 to one Proxime, ſo that Velo- 
City, with which the Particles of Light pals, 
will be more than a Million of times, ſwifter 
than a Cannon-Bullet, Moreover, the Diſtance 
betwixt the Sun and us, is at leaſt 1 2000 Dia- 

| 5 meters 
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melers of the Earth, but allowing it to be onlyF 
10000 Diameters, the Light runs a thouſand 
Diamefers in a Minute, or ſixteen and half Dia- alto | 
meters of the Earth in a Sccond, or beating of phere. 
an Artery, that is more than 1100000 Toiiſes, comp 
ſince the Diameter of the Earth contains 2865 Hand! 


ISS hen 2 x A 25 


Light 
rept 


French Leagues; and cvery League contains Þ beſt 
2282 Toiſes, according to the Numbers of Fun, 
Mr. Picard. But Sound goes but about 180 the / 
Toiſes in a Second, whereforc Light is about fix is hi 
hundred thouſand times more ſwift than Sound. ratec 
Likewiſe, ſince the Earth's middle Diameter is ter) 
7846 Miles, cach of which contains 5000 mor. 
Feet; and ſince Light gocs in a Second, or in Lig 
a Pulſe of an Artery, ſixteen and a halt Diame- Þ mor 
ters of the Earth, it is plain, that in every Se- (in 
cond it runs at leaſt a hundred and thirty thou- Þ ſatu 
ſand Miles, which is a prodigious and almoſt Þ ter, 
an incredible Space in to ſhort a time. But Þ inſt 
the extraordinary Effects of Light and Heat, the 
{ſeem to require all this; we ſee how poweriully Þ dre! 
it ads (being congregated) upon the moſt com- ted 
pact ſolid Bodies, and we never perccive any the 
diminution of its Force ariſi ng from an abatc- Þ wh 
ment of its Velocity. goil 

F XXXV. The Sun and fixt Stars ſeem to Þ its 
be huge, denſe Bodies (like the Earth or Pla- cox 
net) heated to an extraordinary Degree, and I gre 
their Heat probably may be preſerv'd by the tha 
greatneſs of their Bodies, and the mutual Action Sir 
and Re- action between their Parts, and the the 
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only Light which they emit; and their Parts are 
ſandÞ kept from fumeing away by their Fixity, and 
Jalto by vaſt Weight and Denſity of the A/moſ- 
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pheres incumbent upon them, and poweriully 
[compreſſing them, and condenſing the Vapours 
and Exhalations which ariſe from them. The 
| beſt Image we can frame to our ſelves of the 
Fun, is to conceive the Body of the Sun, and 
the Fluid of Light ſeparated and apart, (and it 
is highly probable they may be actually ſepa- 
| rated, and the firſt intircly drain'd of the lat- 
ter) the Sun then will be like a great Earth, only 
more denſe, compact, and ſolid. The Fluid of 
| Light, like that of Mater or Air, but infinitcly 
more ſubtle, active, and of finer Parts; and that 
in compounding them again) the firſt has been 
baturated with, or quite ſwallow'd up in the dat- 
ter, by which the Parts of the firſt has been put 
| in ſtrong, quick and vehement Vibrations. When 
. Fun and fixt Stars are thus diſſolv'd and 
drench'd in this Fluid, the Light will be emit— 
ted from them by the vibrating Motion of 
their Parts, after the Manner we ſee Iron, 
when heated to ſuch a Degree, as to be juſt 
going into Fuſion, by the vibrating Motion of 
its Parts, ſend fofth with Force and Violence, 
copious Streams of liquid Fire all around: 
great Bodies preſerve their Heat longeſt, and 
that perhaps in proportion to their Diameters. 
Sir Iſaac Newton has made it probable, that 
the Comet which appear'd in 1680, by approach- 
ing 
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ing to the Sun in its Perihelium, acquir'd ſuch}? 
Degree of Hcat, as to be 50000 Years a cool 
ing, whence we may gueſs, that ſuppoſing the 
Sun and fixt Stars to be only Collections of denſe 
and ſolid Matter like the Planets, heated to aÞ* 
very intenſe Degree, they may be many Milli 
ons of Years without loſing any conſiderableÞ* 
part of their Hcat. Aſtronomers have obſcrviÞ fere 
a cloſe, compact and large Atmoſphere abou | 
the Fun, and there is no doubt to be made, 
that its Body is of the ſame Nature with the! 
other material Parts of this Univerſe, excepting 
what Alterations its vehement Heat may pro- 
duce, and conſequently, its highly probable, 
that the dum and fixt Stars are only Planet- like] 
Bodies, vehemently heated. 

F. XXXVI. Bodies and Light, act mutually 
upon one another, 2. e. Bodies act upon Light, 
in emitting reflecting, refracting and bending 
its Rays, and Light upon Bodies, in heating 
them, and putting their Parts in a vibrating 
Motion, wherein Heat conſiſts, according to 
Sir Iſaac Newton's Diſcoveries. If we ſuppoſe 
that Bodies act upon Light, by attracting it in 
Lines perpendicular to their Surfaces, 1. e. ſup: 
poſing two ſimilar Mediums diſtinguiſhed by) di 
Parallel Lines, and that a Ray in its Paſſage out Þ F 
of the one through the other, is urged perpen- de 
_ dicularly towards either Plane, by any Force, 4 
which at given Diſtances from the Plane, is ofÞ © 
given Quantities; then whatever I ft 
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the Rays have to the Plane of Incidence, the 
Sine of the Angle of Incidence of every Ray 
conſidered apart, ſhall have to the Sine of the 


Angle of Refraction a conſtant ratio: In the fol- 


| ilar ums be di- 
lowing Scheme, let the ſimilar Mediums 
finguiſh'd by the two Parallel Lines A4 and 
B b, which are ſuppos'd to define a Medium dif- 
ferent from the other two. Let this Medium be 


& L, 


! ivided by parallel pointed Lines Cc, D d, E e, 
; FF imo ilar e Let GH be the inci- 
© dent Ray. And ſuppoſe the refracting Medium 
| Aa, Bb, begins to act upon it, either when it 
enters into it at H, or at ſome certain Diſtance 
| from it on the one ſide, and ends at a certain 


Diſtance 
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Diſtance from it on the other; ; and that at all! 

Places between theſe two Limits, the efrattinl ; 
Plane acts upon the Ray in Lines whoſe D 
rection is perpendicular to that Plane; and that! 
the Actions upon the Ray at equal Diſtances 
from the refrading Plane, be equal; and at 
uncqual ones, either qual or unequal at any 
Rate whatever. If the Impulſe of the refract. 
ing Medium Aa B on the incident Ray GH 
be uniform, that is, at every Diviſion of the re. 
fratting Medium, Cc, D d, Ee, Ff, be equal, 
then, according to Galilæus's Problem, the inci- 
dent Pay G i, will deſcribe iv the refracting 
Medium, the Parabolic Curve G I, and be re. 
fracted into I R. Take A H, equal to I N, and 
crect the Perpendiculars & A, K N on the Pa- 
rallel Planes Aa and Bb, and the Sine of the!“ ef 
Angle of Incidence & A, and K Nthe Sine of the Þ b 

7 


Angle of Reflexion, ſhall be in a conſtant Ratio 5 
in all the Incidences of the Ray G H, as Sir Iſaac er 
Newtonhasdemonſtrated in Prop. 94. 5 og 1 
. ſeq. Princip. Phil. 2d Edit. and Prop. 6 5 
Pag. Latin 2 Optic. And if the Impulſe be un- * 
equal on the Ray 12 Hat the ſcveral Diviſions * 
of tlie refratting Medium Cc, Dd, Ee, Ff EF 5. 
yet ſince it mult be uniform through every ſin- f 
gle Diviſion, if theſe. be ſuppos'd infinitely lit. N 
tlc and many, the Propoſition will ſtill hold F 


true, whatever be the Law of the Attraction 

of the Ray, provided its Dire ion be Perpen- Þ b 

dicular ro the Plane of the refracting Medium 
and 
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and equal, at equal Diſtances from it. And 


ſince by the 2d Corollary of the 3d Law of Na- 
ture, the oblique Force of the incident Ray 
6 H. may be divided into the two Forces & A 


＋ 
* 
'X 
4 
40 
= 


ance and A H, and of the refracted Ray I K, into 


XN and IN; it is evident, that the Velocity 
of the Ray before its Incidence, is to its Velo- 


7 city after it Emerges; as the Sine of Emergence 
7 KN, to the Sine of Incidence, G A. And if the 
Velocity of the Ray before its Incidence be great- 
er than afterwards, that is, if the Obliquity of the 
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Incident Ray be very Great, in reſpect of that 


of the Nefraction when it has enter d the Re- 


N fracting Medium A a B b, then the Parabolick 


* * 
— > 
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Line will turn back toward the Plane of Inci- 
dence ; becaulc, in that Cale, the Sine of Emer- 
gence will grow larger and larger, till it be- 
come equal to the Radius, and then the Ray 
muſt return ſomewhere at Min the Parabolick 
Line A Hmh L. Take ha cqual to HA, and 
erect the Perpendicular 4 L, and it ſhall be equal 
to AG, that is the Sine of Incidence ſhall be equal 
to the Sine of Reflexion, as Sir Iſaac Newton 
has prov'd in the forecited Place of his Prin- 
ciple. Now ſince it is matter of Fact and Ex- 
periment, that the Snes of the Angles of Inci- 
dence, and Refrattion of all Rays of whatever 
Nature, obſerve a conſtant ratio, and that the 
Angles of Reflexion and Incidence are equal; it 
is therefore on the other hand true, that the 
Rays of Light are thus urged by the Refratting 

Media, 
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Media, and their Velocity thus abated by re. 
flefting ones, ſo that it is evident, Refrain 
and Neflection proceed from one and the ſame 
Principle, acting differently in different Cir. 
cumſtances, that is, when the Obliquity of the 
Incident Ray is great, and the Refractive Power 
of the Medinm is alſo conſiderable, the Ray 
will be reflected. But if its Angle of Incidence 
be large, and the Refractive Power of the Me. 
dium, not very ſtrong to throw it far from the 
Perpendicular, it will be Nefracted. — 
 FXXXVIL Sir Iſaac Newton has demonſtra. 
ted from plain and convincing Experiments, 
that the Light of the Sun conſiſts of Rays dif. Þ 
terently refrangible and reſſexible, and that thoſe 
Rays are differently reflexzble, that are diffe- 
rently refrangible. Theſe Rays that are all alike 
refrangible, he calls the Light of them Simple 
and Homogeneal, and thoſe that are ſome more 
refrangiblè than others, he calls their Light, 
Compound and Heterogeneal ; the greater or leſs 
Refrangibility of Rays, is their Diſpoſition to 
be turn'd more or leſs out of their way, in like 


Incidences on the ſame Medium; and their Þ the 
greater or leſs Reſſexibility is their Diſpoſition Þ the 
to be return'd back more or leſs eaſily into the Þ un 
fame Medium from any other, upon whoſe Þ 
Surface they fall. NRefraction out of the Rarer F 15 


Medium into the Denſer is made ſo, that the 0 
Angle of Refraction is leſs than the Angle of In. . 
cidence, and on the contrary. The * of 

a omo- 
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Homogeneal Light are theſe, Violet, Indico, Blue, 
Green, Tellow, Orange and Red. Theſe Colours 
in the Objects are their Diſpoſition to reſſect 
ir. this or that ſort of Rays more copiouſly than 
the reſt; and in the Rays of Light they are 
their Diſpoſition to propagate this or that Mo- 
Ray tion into the Organs of Viſion, and in them, 
they are Senſations of thoſe Motions under the 
. Forms of Colours; the Rays that produce Red 
1 the Colours, are leaſt refrangible, and thoſe that 
| make Violet; the moſt, and the reſt are more 
tra. or leſs refrangible, as they approach either of 
ents, theſe Extremities in the Order ſet down, that is, 
ai 7 Orange is leaſt refrangible, next to Red, and 
hoſe * Yellow next to Orange, and ſo on. All the 
life. Colours of the Univerſe which arc made by 
like Light, are either the Colours of Homogeneal 
nple Þ | Lights, Or compounded of a Mixture of thoſe: 
nore 7 Whitcneſs is produced by a due Mixture of 
ht, i all the Primary Colours of Homogeneal Light ; 
leſs and Blackneſs by a Suffocation, or Non-reflext- 
| to (ility of Light; and all Grey Colours, betwixt | 
like Þ, Black and White, may be compounded of all 
neir the Primary Colours mixt in a due Proportion 
ion the Primary Colours of Homogeneal Light are 
the unchangeable in their Nature, and no Reflext- 
ofe ons nor Refrattions will change any of theſe into 
rer | mother: whereas by the due Mixture of co- 
the lour'd Bodies, Colours may be produc'd by 
In- | Compoſition, which ſhall be like to the Co- 
of lours of Homogeneal Light, but not as to the 
a0: 1mmu- 
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ing it by Subſtances, whoſe Parts are (mall tis 
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immutability of Colour; for that may be changd 
according to the Colour of the Light by which | 
they are ſeen; ſo that if the Suns Light con- 
ſiſted but of one ſort of Rays, there would be 
but one Colour in the whole World, and it 
wou'd be impoſſible to produce any new Co- 
lour by Reflections or Refractions, for all the 
Varicty of Colours depends upon the different 
Compolition of Light. 

$. XXXVIII. The Rays of Light which fall 
upon Bodies, and are refſected or refracted, be- 
gin to bend before they arrive at the Bodies. 
Sir Jaac Newton has ſhown by ſeveral Experi- 
ments of Rays paſſing by the Edges of Bodies, 
that they are incurvated by the Action of 
theſe Bodies as they paſs by them, and that this 
Action is ſtrongeſt at the leaſt Diſtance; he has 
demonſtrated likewiſc, that the Cauſe of Re- [frat 
flexion is not the impinging of Light on the Ligb 
ſolid and impervious Parts of Bodies. For (not ¶ the 
to repeat thoſe other Arguments which he has diun 
brought in great plenty) ſince Glaſs can be no the 
other ways poliſh'd, than by grating and ſcratch- ¶ Pow 


* 


at 


and ſubtile, ſo that the Scratches and Frettings 


of its Surface become too ſmall to be viſible, nd 
yet not ſo ſmall as to become truly plain or on 
ſpherical, and all together to compoſe one Sur- Par 
face; it Light were reffected by impinging upon ma 
the ſolid Parts of Glaſs, it wou'd be ſcatter'd Me 
as much by the moſt poliſh'd Glaſs, as by the the 
rougheſt, 
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tougheſt, which being contrary to Experience, 
St is evident, that the Reflexion of a Ray is 


not effected by one ſingle Point of the refle- 


ing Body, but by ſome Power of the Body, 
which is evenly diffus'd over all its Surface, 


- by which it acts upon the Ray without imme- 


diate Contact, after the manner hinted F 37, 
Bodies reflect and refract Light by one and the 
ſame Power variouſly exerciſed in various Cir- 
cumſtances; for when Light goes out of Glaſs 


- Finto Air as obliquely as it can poſſibly do, if its 


Incidence then be made ſtill more — it 


becomes totally reflected, for then its r 
Power, or the Force of its Attraction upon the 


be 


fracting Power, reflect the greateſt quantity of 


attive 


Ray, becomes too ſtrong to let any of the Rays 
go through. Beſides that, thoſe Surfaces of 
tranſparent Bodies which have the greateſt re- 


Light; for by Experiment it is found, that in 


the Super ficzes interceding two tranſparent Me- 


| diums, the Reflexion is ſtronger or weaker, as 
the Superfice hath a greater or leſſer refratting 
Power; for in the confine of Air and Sal. Gem 
tis ſtronger than in the ' confine of Air and 


Hater, and ſtill ſtronger in the confine of Air 
| and common Glaſs or Cryſtat, and ſtronger in the 


| confine of Air and Diamond. Between the 
Parts of opake and colour'd Bodies, there are 


many 


any Spaces either empty or repleniſh'd with 
Mediums of other Denſities, as Water between 
the tinging Particles wherewith any Liquor 
is 
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is impregnated, Air between the aqueous Gl, 
bules, that conſtitute Clouds or Miſts, and pet po 
haps, Mediums different from both thele be 
tween the Parts of hard Bodies. Now Reflex; 
ons are produced in the Superficies which inter 
cede theſe Mediums of different Denſities, ani 
the Reaſon why uniform pellucid Mediums hay 
no ſenſible Reflexion but at their external Syperf 
cies, is becauſe all their Parts are of an equal Den. 
ſity ;and Opacity ariſes from the multitude of N. 
flections produc d in the internal Parts of Bodies 
XXXIX. All Bodies ſeem to have their 
refractive Powers proportional to their Denſiticy 
excepting ſo far as they partake more or leſs a 
ſulphurous, oily Particles, and thereby have their 
refractive Power made more or leſs; this Sir 
Iſaac Newton has found by Obſcrvation on al-Þ 
moſt all tranſparent Bodies, together with 
Calculation founded upon the Suppoſition, tha 
Light is ſwifter in Bodies than in vacuo, in the 
Proportion of the Sines which meaſure the Re- 
fraction of Bodies, which is certainly true, ſince 
it's from the Action of Bodies on Light, that 
this refractiue Power does ariſe; and it's very 
probable, that this refractiue Power in Bodies 
does moſtly depend upon the ſulphurous Parts 
with which they abound, ſince all Bodies par- 
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take more or leſs of Sulphnrs as by Chymicdl 
Lig 


— 


Analyſes we find. And as Light congregatcd 
by a Burning-Glaſs, acts moſt upon ſulphurous 
Bodies, to turn them into Fire and Flame z ſo 

a | ince 


— —ä.ẽ 
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ſince all Action is mutual, Sulphurs act moſt 
upon Light: and that the Action between 


e be Light and Bodies is mutual, is evident from 


vith that of the refr 


this Conſideration, that the denſeſt Bodies 
KB which refract and reflect Light moſt ſtrongly, 
| grow hotteſt in the Summer Heat, by the Acti- 
on of the refracted and reflected Light, The 
Bodies that reflect Light, are thoſe whoſe Pores 
are fill'd with Mediums of an uncqual Denſity 


acting Medium it ſelf, and 


| 7 Bodics become more tranſparent, by filling their 


Pores with Fluids of equal, or almoſt equal 
C Denſities with their Parts, as Paper dip'd in 
Water or Oyl: and on the contrary, the moſt 
tranſparent Subſtances may, by cvacuating their 
Pores, or ſeparating their Parts, be xendered 


'K ſufficiently opake, as Salts or wet Paper dry d, 


— by being pulveriz'd, or Horn by being 
tap d. ee eee 

FXL. The leaſt Parts of almoſt all Natural 
Bodies are tranſparent, as may be ſeen by view- 
ing ſmall Bodies with a Mzcroſcope, and conſe» 
quently, they muſt, according to their ſeveral 
Sizes, reflect Rays of one Colour, and tranſe 
mit thoſe of another, upon the ſame Ground 
that thin Plates reflect or tranſmit thoſe Rays; 
for a thin Plate of an even thickneſs appears 
all over of the ſame Colour, and if this Plate 
were (lit into Threads, or broken into Frag- 
ments of the ſame Thickneſs with the Plate, 
there is no Reaſon why every Thread or Frag- 
G 2 ment 


_ l n 


» 


84 Philoſophical Parnctples 
ment ſhould not keep its Colour, and conſe 

quently, why a heap of thoſe Threads or Frag 
ments ſhould not conſtitute a Maſs or Powder 
of the ſame Colour which the Plate exhibite 

before it was broken; and the ſmall Parts o 

all Natural Bodies being like ſo many Fragments 

of a Plate, muſt on the ſame Grounds exhibit 

their Colours. Now Sir Iſaac Newton found by 
Obſervation, that thin Plates or Bubbles refe#. 

ed Rays of one Colour, and tranſmitted thoſe Wance 

of another, according to their ſeveral thickne ble 1 
or thinneſs; and therefore the ſmall Parts of Neu 

Natural Bodies being tranſparent, muſt upon Parts 

the ſame Grounds reflect or tranſmit the ſeveral ¶ Diſac 

Sorts of Rays, and this is the Foundation of a let 

the various Colours of all Natural Bodies. But and 

the Parts of Bodies on which their Colour ¶ ſhow 
depend, muſt be denſer than the Medium, which 
pervades their Interſtices; and as there is a 
conſtant Relation between Colours and Refran- 
gibility, the moſt Refrangible Rays being Violet, 
the leaſt Refrangible Red, and thoſe of inter- 
mediate Colours having proportionally inter- 
mediate Degrees of Refrangibility ; ſo there is 21 
conſtant Relation between Colour and Reflext 
bility, the Violet being in like Circumſtances re- 
flected at leaſt thickneſſes of any Plate or Bub- 
ble, the Red at greatcſt thickneſſes, and the 
intcrmediate Colours at intermediate thicknel- 
ſes; and there arc ſeveral Orders of thoſe Co- 
lours more or leſs intenſe and vivid, according 
| to 


mn 


— 
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Frag ho the ſeveral Thickneſſes of theſe Plates or 
der Bubbles: and the Reaſon why the Surfaces of 
bitedſWll thick and tranſparent Bodies reflect part of 
he Light incident on them, and refract or 
tranſmit the reſt, is, that ſome Rays at their In- 
idence are in Fits of eaſy Reflection, and others 


nd byin Fits of caly Tranſmiſſion. Thoſe who de- 
eflett.Wiire full Satisfaction in this wonderful Appear- 


thoſe Wance of Nature, muſt go to the late admira- 
kneß ble Treatiſe of Optics, written by Sir 1/aac 
ts of Newton ; for it is impoſſible to ſeparate the 
upon Parts of this Work from onc another without 
veral ¶ Diſadvantage to them, or to ſum them up in 
Mn of fa leſs Room, without loſing ſomething New 
, But and Uſeful. That great Perſon having before 
lour ¶ ſhown how far Numbers and Geometry would go 
hich in Natural Philoſophy, has now manifeſted to 
is 2 the World to what ſurprizing Heights, even 
fran. vulgar Experiments duly managed and earcful- 
zolet, ly examined in ſuch Hands may advance it. 
ater- W In the general, I think we may ſafely conclude 
nter. from Sir Iſaac Newton's Diſcoveries. 1. That 
is 2 the Sun and fixt Stars are but Planets or Earths 
ext ¶ vehemently heated; or having their ſmalleſt 
s re- Parts put in a ſtrong vibrating Motion. 2. That 
Zub: Light is emitted from them, by theſe powerful 
the Vibrations of their ſmalleſt Parts. 3. That this 
ncl- Fluid of Light emitted from theſe — 
Co- luminous Bodies, requires a certain time in pal- 
ing ſing from them to us, and moves after the ſame 
to manner other Fluids do, only with a mułh greater 

| | "0-3 Velocity. 
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Velocity. 4. That Bodies draw this Light to 
them in Lines perpendicular to their Surfaces, 
and that this Light puts the Parts of theſe Bo. 
dies in a vibrating Motion wherein Heats conſiſ. 
5. That the Motion of Light is ſwifter in Bo- 
dies than in vacuo, by reaſon of this Attra- 
ction; and flower after its being reflefed, than 
in its Incidence, becauſe that Force of Attra. 
ction which accelerates its Motion in its Inci- 
dence, muſt of neceſſity retard its Motion in 
its Reflexion, by reaſon of the different Dire- 
ction thereof. 6. That the Ray in its whole 
Courſe of Reflexion and Incidence deſcribes 1 
Curve, or is rather bended than broken. 7. That 


the Vibration of the ſmaller parts of Bodies pro- 


duc d by the Action of Light, when brought 
to a certain Degree of Strength, is the Cauſe 
of their Light; juſt as we ſee the Vibration. 
produc'd in the Air by tremulous and ſonorous 
Bodies, muſt be of ſuch a determin'd Force to 
produce a diſtin Sound. 8. That theſe Vi. 
brations produc'd. in Bodies by the Action of 
Light, when their Motion conſpires with that 
of the Rays of Light, 1. . when any Ray is in 
that Part of theſe Vibrations that has the ſame 
Direction with that of the Ray, it eaſily breaks 
through a refracting Subſtance, but when it 
is in the contrary part of the Vibration, which 
impedes its Motion, it is eaſily reflected, and 
ſo every Ray is diſpoſed alternately to be caſi- 
ly reflected or eaſily tranſmitted. 9. That the 
5 | Rays 


— 
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days of Light are of their own Nature diverſ- 
ly Refrangible and Reflexible, and that this di- 
verſity in both ariſes from the ſame Principle, 
ating differently in different Circumſtances, 
viz, the Action of Bodies upon Light. 10. 
That Reflexion is caus'd by the different Den- 
ſtics of Bodies, and happens only in S#perficies 
that intercede Mediums of different Denſities. 
11. ThatLightis totally tranſmitted through 


_—— 


Mediums only that are of the ſame uniform 


Denſity, and that the refractive Power of Bo- 
dics is principally owing to the Sulphurs with 
which they abound ; for ſince all Action is mu- 
tual, and ſince Light congregated by a Burning- 


| Glaſs acts moſt upon Sulphurs, ſo Sulphurs 


ought to act moſt upon Light. 12. That the 
Forces of Bodies to reſſect or refract Light are 
very nearly proportional to the Denſities of the 
ſame Bodies. 13. That certain Colours are 
ty'd to ſuch Degrees of Refrangibility or Re- 
flexibility, and that all the primitive and original 
Colours depend upon theſe Degrees. 14. That 
White conſiſts in an equal mixture of all the 
primitive Colours, and Black in a Suffocation 
of all the Rays of Light, which is the reaſon 
why Blacks burn more caſily than other Co- 
lours; and other not primitive Colours ariſe 
from a certain mixture of theſe. 15. That 
the Colours of Natural Bodies depend upon 
the different Denſity of their ſmall Parts, and 
thereby their fitneſs to reflect Light of one 

6 4 Colour 
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Colour and tranſmit that of others. 16. Tha ſuffoc 
ſeveral ſorts of Rays make Vibrations of ſeverifſf are n 
bigneſſes, which according to their bigneſle phurc 
excite Senſations of ſeveral Colours much after 
the ſame manner, that the Vibrations of the An to ret 
according to their ſeveral bigneſſes excite Sen. ſh in pri 
fations of ſeveral Sounds. 17. That the Har. Spiri 
mony and Diſcord of Colours ariſe from the out e 
Proportions of the Vibration propagated thro fum« 
the Fibres of the Optick Nerves into the Brain, Þ the « 
as the Harmony and Diſcord of Sounds ariſes I ſepa 
fromthe Proportions ofthe Vibrations ofthe Air. Þ ſo ui 


Corollary. the 


From what has been ſaid of the Nature of I exp 
the Sun, and its Light, it is evident, that the 
Quantity of Heat and Light in the Sun doth 
daily decreaſe; like other vehemently hot Bo- 
dies it muſt gradually cool; as alſo, by its 
Emiſſion of ſo many Millions of Rays perpe— 
tually, quite round its Body, upon all the P44. 
nets within its Syſtem, which do not return, 
both its Bulk and Heat muſt be diminiſhed. 
It is not improbable that all the virtual Heat 
in the Juices of Vegetables, Metals and Mi. 
nerals, may be owing to the Action of the im- 
priſoned Rays in em: the Production of Ani- 
mals in the originary way, requires a certain 
Degree of Warmth, which proceeds from the 
Suns Influence. Some Bodies do ſtifle and 

ſuffo⸗ 


89 
ſuffocate the Rays of Light, ſo as that they 
are never, or not duly reflected again. Sul- 
phurous and Bituminous Bodies form little Cells 
by the Action of the Rays of Heat and Light, 
to retain em. All Bodies burn and emit Flames 
in proportion to the quantity of Suphurs in em. 
Spirits by frequent Diſtillations may be drawn 
out of Yegetable Juices which ſhall flame and 
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'Þ fame away of themſelves in the open Air. Nay, 


the Sulphurous parts of ſome Bodies may be fo 
ſeparated from their Salin and Earthy parts, and 
ſounited, as to continue their Flames and Burn- 
ings even when cover'd over with Water; as 
the liquid and folid Phoſphorus, which only 
how their Flames more conſpicuouſly when 
expos d to the Air: all which ſhow how rea- 
dily Light and Fire of all kinds, Solar and Ter- 
reſtrial, are reccivd by Sulphurs, and how 
cloſely they are united with them; ſo that the 
Rays of the Jun are certainly ſwallow'd up by 
ulphurougs Bodies, and cannot be returned to 
their Fountain- head. Some have thought, that 
the Rays and Light of the Sun were diſſemi- 
nated through the whole Body of the Atmo- 
ſphere, even when their Fountain was got quite 
below our Horizon, by obſerving, that Mer- 
cury ſhut up in a Tube exhauſted of Air, if the 
Mercury had been firſt well cleans d, the Tube 
perfectly exhauſted and cloſely ſeal'd up, but 
not quite fill'd with the Mercury, upon ſhaking 
briskly and frequently the Tube under theſe 
Circumſtances, in a darken'd Room, copious 


Gleams 
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Gleams of Light would thereby be emitted, ſo 
as to enlighten the whole Room. But Mr. 
Hauksbee has made it evident, that any Fri. 
ction with the Hand, or other ſoft Body, on 
an exhauſted Glaſs, Sphere or Cylinder, when 
violently agitated or turned round very quick- 
Iy, even without the Mercury, will produce the 
fame Appearance; whereby it is evident, that 
it is the Friction which produces the Effect in 
both Caſes; the Mercury in the Agitations of 
the Tube, raſping the Sides thereof, and ſetting 
its Parts in proper Vibrations, and the Hand ot 
other ſoft Body, cloſely apply'd to the whirl. 
ing exhauſted hollow Sphere, or Glaſs Cylinder, 
producing the ſame effect; the drawing out 
the Air in both Caſcs contributing nothing to 
the Effect, but as the removing an Impediment 
to the due Vibration of the parts of the Glaſs; 
as we ſee the Application of any Foreign Body 
cloſe to a Sonorous Body, will hinder thoſe 
Vibrations which are the Cauſe of its proper 
Sound ; and it is the proper, quick and ſtrong 
Vibration of their Parts, that is the Cauſe of 
Light in Glaſs Bodies, and all others ſuſcep- 
tible of it. But ſince it's certain, that Bodies 
do attract the Rays of Light, and do retain 
em ſo, that they can never return to the Foun- 
tain of Light again; it's plain, the Quantity 
of Ligbt, both in this Bright Luminary, and 
in the Sun - like fx d Stars muſt be continually 
decreaſing. There is no Reaſon can be * 
or 


— 
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for doubting, that the fixd Stars are of the 
Mr. ¶ ame preciſe Nature with our Sun, and there 
are ſeveral probable Reaſons can be aſſign d to 


a 


how their Similarity; the Light in both is of 
vhen the ſame Nature, and all the ſeveral Syſtems 
lick. tranſmit their Light into one another: Now 
e the W it is Fact, that ſeveral fx d Stars have diſap- 
that peared for many Years, ſome having again ap- 
Ct in peared, others never, as is evident from the Ob- 
1S of ſervations of Aſtronomers. And it's not unlike- 
ting ly that theſe diſappearing fix d Stars were actu- 
d ot ally extinguiſh'd, that their Heat and Light 
hirl- vere actually ſpent and exhauſted, and they 
der, ¶ turned into mere opake and groſs Planet · like 
out Bodies, and would for ever continue fo, if not 
to re- kindled, and new recruited with Heat and 
cnt Light; the Poſlibility of which, in ſome of the 
als; extinct fix'd Stars, may be afterwards account- 
ody ed for. And if this be not very far from the 
ole Truth, we have here an undeniable Proof of 
Pct the Poſſibility of the Decreaſe of Heat and 
ns | Light in the San. However, it's alſo certain, 
of that this Decreaſe is very inconſiderable in any 
ep- ſhort time; tho' we are ſure there is ſome, and 
ies our not being ſenſible of this Decreaſe, is only 
In an Argument of the exceeding Smallneſs of the 
in- Particles of Light. We find ſome odoriferons 
ty Bodies ſend out Steams for many Years, with- 
nd out ſenſibly diminiſhing either in their Bulk or 
ly | Weight, which argues the Smallneſs of the Parts 
im of theſe Steams. But the Particles of Light 


muſt 
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muſt be extremely ſmall, ſince the Sun for ſo 
many Ages has been conſtantly emitting Oceans 
of Rays, without any ſenſible Diminution : But 
this can ſurprize no Body who conſiders that 
Matter is infinitely diviſible; for it is poſlible 
to aſſign in Numbers, a Quantity, whereof 2 
Body as big as the Sun may conſtantly, for any 
finite Number of Years emit Oceans, and yet 


the Sum of them all may not be greater than di 


a cubical Inch, or even a Grain of Sand. | 
F XLI. We have already obſery'd, that the 
moſt general Condition of the Univerſal Law 
of Gravitation in Bodies, was, that at the ſame 
Diſtance from the Center of the attracting 
Force, Bodics did gravitate in proportion to 
their Solidity, and at different Diſtances, reci. 
procally as the Squares of thoſe Diſtances ; but 
this Condition may not be ſo general, as alto- 
gether to exclude others: The way to know 
how this Univerſal Law is diverſify'd, in the 
different Bodies, is to obſerve what Lines Bo- 
dies in their Motions or Actions upon one ano- 
ther deſcribe, or what the Effects of theſe Mo- 
tions and Actions are; and then to inveſtigate 
what Conditions of the Unzverſal Law of Gra- 
vitation will make Bodies deſcribe theſe Lines, 
or produce theſe Effects. Thus if any of the 
Primary or Secondary Planets did deſcribe per- 
fect Circles or Ellipſes about the Sun, or a 
Primary Planet placed in the Center, the Con- 
dition of the Univerſat Law in theſe would * 
that 


— 
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that the attractive Force at different Diſtances 
rom the Center, would be as theſe Diſtances 
directly. If they deſcribed a Parabola, by ſup- 
poſing the attractive Force at an infinite Di- 
ſtance, or an Hyperbola, by changing the Cen- 
tripetal into aCentrifugal Force; then the Con- 
dition of the Univerſal Law would be, that the 
Force were always equable, and the ſame at all 
Diſtances in the firſt Caſe, and as the Diſtances 
directly in the ſecond, as Sir Iſaac Newton 


has demonſtrated, Prop. 11. Lib. I. We find, 
as has been inſinuated in the preceding Secti- 
ons, That the Rays of Light in paſſing thro 
| different Media, ate attracted perpendicularly, to 
either the Plane of Incidence or Reflexion; o 
that the Force of Attraction is always the ſame, 
at equal Diſtances from the ſame Plane. We 
| ſee. that the Parts of Air ſhun, or fly from one 
| another, inſtead of tending to one another; ſo 
that in accounting for the Appearances of Na- 
ture from the Univerſal Law of Gravitation; 
wie are not ty d to one ſingle Condition, but 
may have recourſe to others, as the Nature and 
Neceſſity of the Appearances ſeem to require; 
for the whole Difficulty of Philaſophy Teems 

to lie in inveſtigating the Powers and Forces 
of Nature, from the Appearances of the Mo- 
tions given, and then from theſe Powers to 


account for all the reſt. "1 9750 
XLII. The obvious Appearances of cohe- 


| ring Bodies are thus; Two very ſmooth, wells 


poliſhed 
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n. 


poliſhed plain Bodies, put together, will firm, 
ly cohere, even in an exhauſted Receiver; 


which ſhows evidently that their Coheſion u 


owing, neither to the Gravity, nor to any 
other Property of the Air; Saline Particles 
when at a proper Diſtance, and at freedom, 
will ſhoot and unite into Cluſters of them. 
ſelves : All-faline, cryſtalline; and moſt mine. 


ral Bodies, break in very ſmooth and plain, ot 


at leaſt congruent Surfaces; and univerſally al. 


moſt all hard and very compact Bodies, break | 
with Surfaces, which immediately upon the 


Separation, .appear 'whitiſh, which is an Evi- 
dence that tho! the Surfaces be very ſmall, yet 

they are very ſmooth and poliſh'd, for only in- 
numerable little poliſh'd Surfaces are fit to re- 
flect plentifully all kinds of Rays, whereby 
white Colours are produc'd. Now theſe Ap- 
pearances of coheri 
us to imagine, that one neceflary Condition 
toward Coheſion, is the Plainneſs, or at leaſt 
Congruity of cohering Surfaces, and this ſeems 
neceſſary to exclude any Fluid from lying be- 
tween cohering Bodies; for theſe Bodies can- 
not be ſaid to cohere, or be continued, betwixt 
whoſe cohering Surfaces, in all their Points 4 
Fluid may inſinuate it ſelf. The Plainneſs and 
ſmoothneſs of the cohering Surfaces, will make 
more Points come into Contact, than when they 
are rough and irregular. For whatever Caule 


Coheſion ariſes from, if we ſuppoſe that Cauſe 
to 


Bodies, do naturally lead 


1 
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to act molt Cty at the Contact, the more 
Points of the cohering Bodies come into Con- 
ta, the firmer the Coheſſon will be; and tho 
exact Congruity in Curve Surfaces, will bring 
as many Points into Contact as plain Surfaces 

will, yet Curvity not being the ſimpleſt, nor 
moſt expeditious Method 'of producing this 
Effect, neither agreeable to Nature (Who al- 


ways brings about all her Effects the ſhorteſt 


and caſieſt way) it ſeems evident, that the 


plainneſs and ſmoothneſs. of Surfaces, is one 
Condition of Coheſion, and that thoſe Atoms 


that are terminated with plain Surfaccs, will 


(ceteris partibus) produce Bodies of the firmeſt 
. © Coheſion. This will appear more evident from 
the contrary 
ticles of Fluids: . For we have ſhown before, 
that one neceſſary Condition of Fluidity, is the 
| Curvity of the Surfaces of the conſtituent Par- 
| ticles of Fluids, whereby their Coheſion is very 
| ſmall, in reſpect of the, Cabeſion of thoſe Par- 
. roles that are terminated with plain Surfaces, 


Quality in the. conſtituent Par- 


and their the Force of 


Gravity always, excceds 


| their Coheſion, aſo, 155 from both theſe Cauſes, 
| . calily; fi 55 move. one upon another. 
hen 


We may t poſe, that ſome of the Pri- 
Altgms, of which Bodies are conſtituted, 


are terminated with plain Furfaces on all ſides, 


Pen will, produce Bodics of the firmeſt Co: 


beſion ; others are partly terminated with plain, 


and partly with carve Surfaces, Which will 


produce 
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produce Bodies of a mean Coheſton ; other 
again are intirely terminated with curve Surfz i 
ces, which will produce Fluids, and between] 
thoſe intirely plain, and intirely curve, there 
arc infinite Combinations of plain and curve Sur. 
faces, which will account for all the various 
Degrees of Coheſion in Bodies, in reſpect of 
their Figures. But tho” this ſmoothneſs and 
plainneſs in the Surfaces of cobering Bodies, 
will bring moſt Points into Contact, yet this 
will not hinder them from being ſeparated by Þ 
any Force, how ſmall ſoever and ſince we are 
certain, that cohereng Bodies require a deter. 
mined Force to ſeparate them, there wants ſtill 
a Cement, as it were, to hinder them from be- 
ing caſily ſeparated when join d. Now this 
can be deriv'd from nothing in Nature, but 
that Unzverſal Law of Attraction, whereby all 
the Parts of Matter endeavour to embrace one 
another, and cannot be ſeparated but by a 
Force ſupcrior to that by which they attract 
one another; let us then enquire what Cond: 
tion of the Univerſal Law will moſt fitly an. 
ſwer the Appearances of Cobeſion. 

F. XLIII. On the Center A, and at the Di- 
ſtance AD, let a Circle be deſcribd, to whoſe 
Plane at A, let P A be perpendicular, and P 
be a Particle of Matter, attracted by all the 
Particles of this Circle, in any Condition of 


the Ini verſal Law, from P, to any Point 5 
the 
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Tc Radius of the Circle draw P E, in the right 


Tine P A, take P F=PE, and at F draw 
K parallel to A D, of ſuch a length as may 


repreſent the Force whereby the Particle E at- 


At of 


and 


dies, 


this 
d by 
e are 
cter- 
S (1) 
n be- 

this 

but 
y all 

one 
Dy a 
tract 
ndt- 
an- 


Di- 
hoſe 
dP 

the 
1 of 
it in 

the 


51 
I 
TY 
5k ek | 


Vr 


tracts the Body P, and let L K I be the Curve 
| which the Point K thus conſtantly circumſtan- 
tiated generates: Sir Iſaac Newton has demon- 
ſtrated, Pag. 196. Prop. 90. Lib. I. Princip. 
Phil. Mat hem. 24 Edit. that the Force whereby 


the whole Circle, upon the Radius A 
at 8 


Y., at- 
tracts 


4 m 
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tracts the Corpuſcle P, is as the A H I L multi if 

plied upon the Diſtance A P, let PF be calleiſ the 2 
and FK, y; and let F K, or the Force where. 
by the Point E attracts the Body Y, be recipro (the « 
cally as any Power (ſuppoſe ) of P F, then th 4 E 


Equation of the Curve will be y = _* = x— bing 


ok | and 1 

whoſe Area OPFKM=E 5 mw 
I—_ 1-8 1 -: 

And if for x you ſubſtitute P A, you hav 5 

I the 

the A 20 PALM — — —. M | 

| : ” 1— ZZ 8 the . 


for x you ſubſtitute P H, then you hav AT 
OPHILM==—= 


and therefon 


i—” I" | =1 

putting 9=7—1, we ſhall have A HIL =I II 
OPHILM OY ALA === me 
I I I I 3 
* p, mxÞa| 7 
_— ” FH ; and conſequently the A. | — 


traction upon the Circle of the Corpuſch Þ the 


PF 1, | 0 
LN 5. A” DOK. | 8 


mx HH Ii 


If 


] then P H==x=a+zy. 
the Circle upon the Corpuſcle P AX A * 1 2 


wy. 


—_— 
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If nl. and P Argo, then the D of 
the attracting Circle being produc'd, will co- 
incide with the A/ymprote P O, in which Caſe 
(the Curve being the very Hyperbola) the Area 
AHTIL will be infinite, and P A being no- 
thing, or the Diſtance between the Corpuſtle 


and the attractin 5 Plane vaniſhing, the Attra- 


tion AXA 1 L=0 Xx 20 =1. 
If = and A= co i. e. when the attra- 


wig, Fob AD, is plac'd at the Concourſe of 

the 

the Arc D H (whoſe Center is P, and whole 
Radius is PD=PA=0o .) will co-incide with 

| AD, and conſequently AL and Z I will co- 

incide, and therefore PA x AHI L=> Xo 


: — 


[yperbola, with its Aſymptote P H, then 


If i and P A=a, let A AH be called y, 
And the Attraction of 


. 
JD Cc. 


If n 2. and P A=0, then the Area AHIL 


vill be more than Infinite (the meaning of which 
| Expreſſion ſhall be afterwards explain'd) and 
| therefore the Attraction will be PAxXAHIL 
| =0 multiply d into more than Infinite; from 
| whence it appears, that the Force of the Attra- 
| Con in this Caſe, when PA o, is greater 
than that in the former Caſe, where ni. 
and Ao. 


H 2 It 
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If 1 2 and PA oo, there the Ares 
A HT will be nothing, and conſequently the 
Attraction =PAXAHIL = © X= I. And 
hence it appears that in this Caſe, if P A. 
the Attraction will be greater than when P 
= O, for of two Products, having the ſameMul. 
tiplicator, that is the greater which has the grea. 
ter Multiplicand, ſo that if A denote the A. 
traction, when P A=o and à the Attraction, 
when P A — O, I ſay, that As to a, As a grea Þ 
ter than infinite is to infinite, contrary to what 
happen'd in the firſt Caſe, where zz = 1, for the 
Attraction in that Caſe was the ſame both when 
P A was cqual to o and to o, vs. 1. : 

If n 2 and A Da, then as formerly AH 
57 _ v, 1 — =PAxXAHILE 


++, e. 


"PSs 3 A* 6 AHIL will 
be more than infinite, but A HT in this third Þ h. 
Caſe will be greater than AH, in the ſe— 
cond Caſe, and conſequently the Force of the 
Attraction when PA So in both Caſes, will be Þ 
greater in this Caſe than in the ſecond Cale, Þ 
for the reaſon now mentioned, viz. becaulc 
PA is a common Multiplicator in both, 
and AHL in this Caſe is greater than AH 
in the ſecond. 

If M; and PA= OO, then, as before, AHIL 
will be equal to nothing, and conſequently the 
Attrattion will be ο Xo =1. 1 
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Ares : 

y the If =; and P A Da, then the Attraction 
Ane 33 

40 will be equal to 2 nee = 2 + 

1 4 2 


- „ Oc. After this manner, the 
a 


rea. force of "IM OSLO of the circular Plane 


| At. upon the Corpuſele P, may be eaſily computed 
Hon, I in an aſſignable caſe of the Powers of the Di- 
St ſtance PE, and at any aſſignable Diſtance of 
what N the Corpuſcle from the Plane. 

r the From theſe Calculations it is evident, that 
vhen the Force of the Attraction of the Plane upon 
71 the Corpuſcle, when the Diſtance is nothing, 


or when the Plane and the Corpuſcle come in- 
{LF to Contact, increaſes when the Powers of the 
| Z Diſtance 7 increaſe; thus when uy = 2, and 

PA So the Force of the Attraction is greater, 

Will than when » = 1 and PA =o, and ſo in others 
Hird : higher. As alſo'tis clear from theſe Calculati- 
e {c- ¶ ons, that the Force of the Attraction of the 
the Plane upon the Corpuſcle, at the ſame finite 
be Þ Diſtances decreaſes faſter, or at a greater rate, 
aſe, Þ when the Powers of the Diſtances are high, than 
aule when they are lower, or when u is a greater 
oth, Number, than when it is leſs; thus at the 
TL Þ fame finite Diſtances, the Force '6f the Attra- 
| ion is much leſs proportionally, when n 3, 

{IL than when = 1, or 2, and ſo in others where 
the the Difference between ; in one Caſe and in 

| the other, is s yet greater. 


H 3 | Laſtly, 
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Laſtly, Suppoſe the attracted Particle P and 
P AH ahand PO to bethe Aſymptotes of the 
Hyperbola, whoſe Ordinates are proportional to 
the Attraction of a Particle at their reſpective 


9 


* 


Diſtances from P, then if the Attraction be re- 
ciprocally as the Diſtances, having deſcrib d 
the common yperbola 111 L, whoſe Ordi- 

| nates 


| || 


re- 
ib d 
rdi- 


tes 


==; 


I 
74 
| infinitely leſs than at any finite Diſtance. Like- 
E wiſe when PA is infinitely little, the Space 
AH is infinitely leſs than A H x A L, i. e. 


: A 1 
than MEE ; ſo that the Attraction which is as 
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nates A L are equal to _ the Attraction of a 


Circle whoſe Radius is AD, will be as the 
Hyperbolical Space A HI L xt A,the Line PII 
being made equal to D, and when the Circle 
is plac'd at an infinite Diſtance P a, the Attra- 
on will be ahzIxP A. But in this Caſe 


wy So, wherefore ahil=alxah= 


x ah, and the Attraction is a h, that is o, or 


PA 


AHIL x P A will be infinitely leſs than AH, 
that is, at Contact it will be o, this Attraction 


AD 


| is biggeſt when AH TL = 5457 


Again, let km K M be a Curve whoſe Or- 
I 


| dinates A M arc equal to n, then the At- 


PAq 


| trattion of a Particle being reciprocally as the 
Squares of the Diſtances the Force of the Cir- 
| Cleplacd in A will be as AHKMxPA: So 
that comparing theſe two kinds of Altractions 
together, the Radius of the Circle A V being 


given, and the Diſtance PA the ſame in both 


Caſes, they will be as the Spaces A HIL and 


H 4 A 
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AHK M, which when the Diſtance is infinit 


. . L F 1 
is, as the Ordinates Yi and E, 1. e. as UP 


and 


PT „or as Pa to 1, that is, as infinite to 
finite. And when the Diſtance as o, it is aso 
to 1. In the ſame manner, if the Attractiq 
be reciprocally as the Cubes of the Diſtance, 
at the Contact the Force will be infinitely 
greater, than when the Attraction decreaſes a 
the Squares. If it decreaſes in a Quadruplica 
Proportion of the Diſtances, the Force at Con. 


tact will be infinitely greater, than when it | 
decreaſes as the Cubes, and ſo on. So that ii 
2,3, 45 Sc. the : 
correſponding Forces at Contact will be 5 
0.1.90, o, Oc. And if we ſhould compare 


u be taken ſucceſſively, as 1, 


the ſame Forces at an infinite Diſtance, they 
would be o. o'. o. of. GW. 

Now to apply this to the Coheſion of Bodies: 
'Tis certain that the firſt Condition (vis. when 
the Attraction is reciprocally as the Diſtance 
between the attracting Bodies) cannot obtain 
in the Coheſion of Bodies; for the Difference 
between the Force, when the Bodies are in 
Contact, and when they are at ſome Diſtance 
from one another, in this caſe is ſo ſmall, as 
does not anſwer the Appearances: for we find, 
that the Force whereby Bodies cohere, is very 
much greater, when they come to immediate 

Conta 


Lau 
recip 
Diffe 
Bodi 
at ſo 
than 
acco 


| man 
Were 
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Contact, than when they are at ever ſo ſmall 


à finite Diſtance from one another. 
In the ſecond Condition of the Unziverſal 


| Law of Gravitation, (vis. when the Force is 


reciprocally as the Squares of the Diſtance) the 
Difference of the Force of Coheſion, between 
Bodies at immediate Contact, and of the ſame, 
at ſome Diſtance from one another, is greater 
than in the former Caſe ; but not ſufficient to 
account for this Difference obſetvable in the 


manner of the Coheſion of Bodies. But if it 
vere poſſible to gather by Experiment, the 
proportion of the decreaſe of this Force, in co- 
bering Bodies, to the ſame, at ſome detcrmin'd 

Diſtances from one another, that would give 
the Condition of the Univerſal Law. But it 
will be very difficult to make ſuch Experi- 
| ments, becauſe the Fluids which ſurround Bo- 
dies, upon the Surface of our Globe, get in be- 
| tween the Surfaces of Bodies when they are at 
any Diſtance, greater than the Diameters of the 
conſtituent Particles of theſe Fluids, and fo by 
their lateral Preſſures, deſtroy the Efficacy of 
the Force whereby Bodies cohere; thus the 
Particles of Light, and of Air, get in between 
the Surfaces of Bodies, remov'd at almoſt an 
iaſenſible Diſtance from one another, and ſee- 
ing Light and Bodies act mutually upon one 
another, and that the Particles of Air endea- 
vour to recede from one another, they render 


the Efficacy of the Force of Attraction, 
whereby 
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whereby Bodies cohere, altogether inſenſible x 


any Diſtances from one another, greater than 
are the Diameters of the Particles of theſe Flu. fal 
ids; and a Diſtance equal to the Diameters of 


ſuch ſubtile Fluids, is too ſmall to be diſtinguiſh 


by our Senſes, howſoever aſſiſted. After all, 


it ſeems pretty difficult, to conceive all the Nit i 


Varieties of Coheſion in Bodies, from that one 
Principle of Attraction, and the Plainneſs of 
Congruity of Surfaces. For there is no one 


3 3 | 
Law of Gravitation comprehended in τ (=») 


which will beget a Curve IX LM, that will an. 
ſwer both theſe Conditions, ox AHIL S to Þ 
{omcthing, and PAx AHI L = to nothing; 
which it ſcems it muſt do to explain Coheſion. Þ 
| Beſides, it would agree much better with the 


Simplicity of Nature, if the general Law where 
=2, which obtains in the Celeſtial Bodies, 


could be made agree with the Appearances of 


Coheſion. It is not impoſſible, that the Attra- 
ction, which at contact in this laſt mentioned 
Cale, is 1 or finite, at any Diſtance whatſo- 
ever that human Experiments can determine 
or obſerve, may be ſo entirely deſtroyed by 
the Interpoſition of foreign Fluids (that arc 
not ſubjected to any of our Experiments in ex- 
hauſting, ſuch as is Light, and perhaps a yet 
more ſubtile Fluid. Vid. pag. ultim. 24 Edit. 
Princip. Newtons.) acting in a contrary Directi- 
on, as to leave no remaining Force in it: Or, 

perhaps 


— — 
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perhaps the Figures of the conſtituent Parti- 

cles of Bodies are to be conſidered in the At- 

air of Coheſion, as well as the Law of Attra- 

rs of Gon, to give a ſatisfying Account of it. 

uſd S XLIV. Coheſion in general, being ſuppos'd, 
r all, after ſome ſuch manner as has been explain'd, 

the Nit is no hard matter to underſtand Elaſticity, 

one which ſeems to ariſe from the ſame Principles, 
s of of ſmooth and plain Surfaces, and of ſome one 
one or more of the mention'd Conditions of the 
IE General Law of Attraction. In bending elaſtick 
my | Bodies, we find the Convex ſide exceedingly 
| an- Þ ſtretch'd, inſomuch, that by frequent and long 
= to continued Bendings, there become viſible F 
ng; & ſures in the out- ſide, which no doubt were there 
/zon, before, or in the firſt Bendings, tho' not ſo 
the large, as to be viſible, as alſo we ſee the Con- 
ere cave ſide, mightily contracted, or its Parts for- 
lies. cibly preſs'd together, ſo as to run into Folds 
of or leſſer Convexities, on the in- ſide: the ſame 
tra. thing happens, when two elaſtick Globes or 
Balls, ſtrike againſt one another, only the Con- 
| vex ſides, are turn'd in towards their Centers; 
the Matter being thus, let us ſuppoſe, that 
two very ſmooth and plain ſquare Surfaces, are 
| join'd together, ſo that cach Particle in theſe 
Planes attracts another, by ſome one or other 
of the Conditions of the General Law of Attra- 
| (on; if theſe Planes, by any external Force, 
were ſo ſeparated, as to move upon a common 


that 


ſide of the Congruent ſquares as an Axis, and 
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that no foreign Fluid endow'd with a disjoin. 
ing Force (ſuch as Air and Light are) cou'd in- 
terpoſe to hinder their Action: it is certain, 
that the external Force which thus ſeparated 
theſe Planes, ceaſing to act, the attractive Force 
would immediately bring theſe Planes together 
again; and if theſe Plancs were ſeparated by 
a parallel Motion, if the Diſtance were ſo 
ſmall, that no foreign Fluid could get in to 
hinder their AQtion, if the ſeparating Force 
ccas'd, the artracling Force would actand bring 
em together again; and in both Caſes, with 
a Force which may be caſily gathered from 
2 Condition of the Law of Attraction, and 
the Diſtance of theſe Planes being given. Now 
all E/aſtick Bodies in their Actions upon one 
another, changing their Figures, muſt of ne- 
ceſſity have ſome of their Parts in theſe Acti. 
ons, ſeparated by a Parallel or a circular Mo- : more 
tion about an Axis; or by a Motion after by u 
ſome manner compounded of both theſe, (for ¶ moſt 
it is no matter after what manner they are diſ- | they 
joined, provided they be not ſeparated ſo far, the | 
as to admit any foreign Fluid to enter, which Ela, 
may deſtroy the efficacy of the Force, whereby | >pri 
theſe Particles attract one another). If we then too 
ſuppoſe the Surfaces of the Parts of the Elaſtict ¶ ſure 
Bodies, plain and ſmiooth, and that they 41 | loſe 
tract one another after ſome one or other Con- Bani 
dition of the Unzverſal Law; being ſeparated Vea 

by a foreign Force, they muſt (when that Force 
ceaſes 
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1 


— ceaſes) join together again with a certain degree 
oin- MW of Force (which is to be eſtimated from the Di- 
l in: ¶ ſtance and Condition of the Univerſal Law be- 
ing given) and ſo will produce all the Appearan- 
ated MW ces of Elaftick Bodies. 

orce It may be objected, that it docs not appear 
ther from this Account of Elaſticity, how a Spring 
| by MW ſhould grow ſtronger the more it is bent, ſince 
ſo Min that caſe, the Fzfſures being made wider, the 


1 to attractive Force ought to be Tefſen' d, and con- 
Ice ¶ ſequently the Power of Reſtitution ought to be 
ing Wo too. All I can ſay to this is, that there is 


EF proper arrangement of the Parts to be brought 
g about in Elaſtick Bodies, which may in ſome 


and ; meaſure be more readily obtain'd or facilitated 
ow by uſc; as we ſee Watches go more regularly, 
One ſmoothly and exactly after they have been us d 
ne- for ſome time; and it is pretty certain, that 
cti- Elaſticł Bodies, upon this account, may run 
lo- more readily into their Actions, when the Parts 
ter by uſe arc form'd and fix'd in the Situation 
for moſt proper for this purpoſe, which at firſt 
liſ- they may not fo perfectly be, by reaſon of 
ar, 0 the ſolidity and firmneſs of the Parts of moſt 
ich b Elaſtick Bodies: To confirm this, we ſec 
by Springs by too long uſage, when the Parts are 
en [ too much worn out, and the Chaps and Fiſ- 
ck ſures become too large and viſible, decay and 
1 loſe their Power of Reſtitution, like other Or- 
Jo ganical Bodies, which Time and too long uſe 
ed wear out and render uſeleſs for their intended 
ce purpoſes. 
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purpoſes. But perhaps the Appearances of C 
heſion may be more congruouſly accounted for 
from a proper Conformation of Parts, and the 
Action of an Elaftick Fluid, which owes it 
Nature to the Centrifugal Force of its Parts: 
But this I am not at leiſure to explain in the 
Particulars. Upon ſuch Principles may the 
Elaſticity of Tendinous Bodies be explain'd, but 
it is not my Buſineſs here to deſcend into al 
the particular Circumſtances. If Elaſtic Bo 


dies obſcrv'd one conſtant Porportion in theit 


unbending, toward their bending Forces, it 
were eaſie from thence, to determine the Con. 


dition of the Unziverſal Law by which their 
Particles attract one another; but perhaps ſome 
may think, there are as great Varieties in this 


as in Coheſion ; | ſhall not therefore trouble the 
Reader, in this place, with the particular 


Conſequences, from particular Conditions of i 


the General Law of Attraction but ſhall con. 
tent my ſelf to have laid down Principles up- 
on which theſe intricate Appearances may be, 
in ſome probable manner, accounted for. 

1 would proceed to ſome of the reſt of the 
Appearances of Nature, which might be ac- 
counted for from the ſame Principles, but that 
theſe already cxplain'd are moſt of what I ſhall 
make uſe of in the following Treatiſe, for 
which this Chapter was deſign'd only as a Len. 
ma : Beſides, that ſome of the reſt will natu- 
rally come into the Subject of theſe other Diſ- 
courſes. CHAP. 


— 
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CHAP. III 


Of the Origin of the preſent State of Things, 
and of the Epicurean and Mechanical 
y pot be ſis. 


I isa little ſurpriſing to ſee Men frequent- 
ly contending and wrangling about the 
Origin of their ſeveral Families; and yet ſcarce 


any body give himſelf the Trouble once ſeriouſly 
to conſider or enquire how the whole Race at 
firſt became to be; whether it ſprang from the 
| Earth or dropt from the Clouds; when it began, 
or if ever there was a time when it was not; tho 
| theſe Inquiries be far more worthy a wiſe Man's 
| Pains, than thoſe infignificant Conteſts. We are 
| caſily ſatisfy d we and our immediate Parents 
have not been for ever; but few of us go farther : 
We take this World as we find it, without troub- 
ling our Heads who made it, or whether it was 
| made or not. No Body can well bear to have 


their Anceſtors affronted, nor their Pedigree de- 


Ipiſed 3 and yet very many now a days don't 


ſcruple to own themſelves the Children of the 


| Earth, or the Offſpring of blind Fate and Chance. 


Whatever others may do, I ſhall not think my 
Pains ill-beſtow'd, once in my Life, to have exa- 
min'd 


| | vo" 
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mind, as far as my poor Abilities will carry Me, 
how this preſent State of Things became at firſt 


to be, | 

II. There are three general Opinions about 
this Matter, the firſt is of thoſe of the Epicurtan 
Sea, that holds that an zmmenſe Void, and an 
Infinity of differently figur'd, very ſmall, extreme. 
ly hard and infrangible Particles of Matter have 
for ever been; and that theſe Particles moving 
of themſelves in a Direction oblique to one ano- 
ther, after innumerable Rencornters, did, at laſt, 
ſettle in this beautiful order of things we now 
behold. This is a dcheme upon which tome build 
their Hopes, and upon the Account of which 
ſome of our Moderus think themſelves ſubtile 
Philoſophers; how juſtly we ſhall now examine. 

F III. Firſt this Scheme ſuppoſes Matter to have 
for ever been of it ſelf, without any Cauſe; 
which is a very liberal Compliment to ſuch an 
unactive inanimate Maſs, to make it independent 
for its Bcing, and uncapable of being deſtroyed, 
(both which Se/f-exi/tence neceſſarily implics) 
that is to make it neceſſary, that is to make it 
infinite and eternal, and to raiſe it to a very high 
pitch of Dignity, to which we find none of its 
other qualities anſwerable. Time and Space, ot 
ſomething Analogous to what we call by thoſe 
names, tis true may have for ever been; but that 
is becauſe they may have ſome relation to a 
Being endow'd with all other ſuitable qualities; 
but Matter ſeems to be too ignoble a Being to 
arro- 
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W:crogate ſuch high Endowments. But pals we 
Mover this Head at preſent; as not cflential, to 
the Buſineſs in Hand. And ove 


qa" 


FIV. Let us conſider how, out of theſę few 
Principles of an immenſe Void, an infigity of 
very ſmall, hard and infrangible Particles, and 
their oblique Direction to one another, it is pol 
fible to form this preſent; State of things. We 
haye prov'd, & XI. of the preceding Chapter, 
that Motion is no more eſſential to Matter than 
Reſt; that of itſelf it can never bring. itſelf 
into Motion ;; that it, would: for ever continye 
in the State it is put in, and, if it was from all 
Eternity at Reſt, it would continue ſo for ever; 
if in Motion, it would for ver move on. Now 
this being the Caſe, it would have been a 
great advantage to their Opinion, could they 
have ſhown whence this Motion did at firſt 
proceed; ſince it is ſuppos d there is nothing 
beſide unactive Matter itſelf to produce it. 
; Whatever can be ſuppos d to put Matter in 
Motion, may at the ſame time, and with the 
lame caſe, be ſuppos d to have directed the 
ſeyeral Parts thereof to the Places they are now 
in, 2. e. to have produc d this preſent State of 
things. No Body can thing Motion eſſentiai 
to Matter, Who ſee any Part thereof at reſt; 
for What is eſſential to any thing, that thing 
can never be without it. But ſome Phyoſaphers, 
and thoſe of great Name too, have aſſexted, 


that no patt of Marter, ever was not Can, be 
as OT BET at 
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at abſolute reſt. For, ſay they, Motion is | 
Quantity, and may be divided in inſinitum u 
well as other Quantities, and a Body may b 
moving any finite time, and yet never ſenſiby{;,gn 
change its relative Place; for the Space is 
rhe Velocity, and if the Velocity be very ſmall 
the Space it moves through is ſo likewiſe: 
And they alledge, that thoſe Bodies which 
ſeem to be at reſt, are only alternately moy. 
ing very ſlowly to and from the termination of 
the Motion, or the Obſtacle, To this I an 
ſwer, that tho' it may be very true, that no- 
thing in this Univerſe is actually at Ab ſolut. 
reſt, but that every thing is in ſome degree o 
Motion ; yet that abſolute Reft in Bodies is 
not impoſlible, is clear from hence, that it 
implies no Contradiction: A Sphere in a Vr 
cuity ſhould be preſs'd by two other equal 
Spheres, with equal Forces and contrary Di- 
rections, from which preſſure the intermediate 
Sphere would be at abſolute reft ; wherefore, i 
it is not abſurd a Body ſhould be at 46 ſolute 
reſt, it is impoſlible Motion ſhould be eſſential 
to Matter. There is another Argument, which 
to me ſeems very concluſive againſt Motion's 
being eſſential to Matter, and that is, from the 
infinite poſſible Varities of its Directions; lay- 
ing alide the conſideration of all other Bodies ſelf 
or ſuppoſing a Body moving in vacuo, it miult ¶ exe; 
move in oe certain Direciim. Now what i the 


i t that determines- it to this Direction rathe! ¶ the 


than 
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man to any other of the infinite Variety? no 


Reaſon can poſſibly be aſſigned, why it ſhould 
moye rather in this than in any other of the 
inflaite number of Directions. And it cannot 


poſſibly move in more than one of em at once, 


and therefore it will of itſelf move in none 
of em, i. e. it will not of it ſelf move at all, 
and conſequently, Motion is not efſential to 
Matter. For in the Faculties of natural Things, 
which are not endow'd with Free-will, where 
there is an infinite varicty of Choice, 'and no 
poſſible Reaſon to determine any one Way, 
there can be no Choice made at all. From all 
which it is plain, that allowing the Abettors 
of this Philoſophy their Void and their Atoms, 
yet nothing could be produced for Want of Mo- 
tion, it not being eſſential to Matter, as has 
been proved, and there being nothing elſe to 
produce it. | 

| FV. Bur allowing Matter to be ſelfexiſtent 
and ſelf - moving, I would know whence came 
this Obliguity of Direction, which they gratui- 
toufly tack to Matter; this is to aſcribe Will and 
Choice to theſe Particles, and to alledge, that 
they are capable of reſolving what way they 
will go. The Contrivers of this Scheme ſaw 
wiſely enough, that granting theſe Atoms to be 


ſelf moving, yet nothing would follow but an 


eternal wandering in Lines parallel to one ano- 
ther, without any other effect; and therefore 
they added, that theſe Particles moved * 
NA 3 dif- 
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different oblique Direclions to one another, h by 
which means they would meet, and juſtle, and 


reflect, innumerable different Ways. But does iſ 
not cvery Body ſce, that it is as gaſie and u 
intelligible to ſuppoſe this World already in 
Being, as to ſuppoſe theſe Particles endowd 


with this ob/zquely directed Motion, the Cauſe .11 . 


of the one being no lets accountable from their 
Principles than the-other, We ſee all Motions 
now perform'd in the ſame DireQion-with that 
of the moving Force, and all Motions produ. 


ced by the ſame adequate Cauſe have the ſame 


Directions; and conſequently, if the Motion of 
theſe Atoms ariſes from themſelves, they mult 
all follow the ſame Directions; i. e. they mul 
all move in parallel Lines; and conſequently, 
they could never meet in order to produce 
any regular Effect. It is ſurprizing we ſhould 
not find that Matter or Bodies now can altet 
their Directions; and yet, according to the 
Opinion of theſe Men infinite Ages by-palt, 
they have mov'd as they liſted. Why do they 
not ſo'ſtill? Since (according to their ow 
Suppoſition) nothing has happened to alter 
their Nature, or the; manner of their Motions 
ever ſince; it is altogether unaccountable why 
Matter ſhould move in one Direction rather 
than another, upon any other account, but 
the Direction of the impreſs'd Force; and all 
that's alledg'd on this Head by the Favourers of 
this Scheme, is altogether precarious and: abſurd, 
| F VI. But 


Lo 
on 
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FS VI. But allowing theſc: Aims to. be ſelf- 
eren, ſelf moving, and obliquely directed, yet 
Tris ſtill inconceivable how they mould pro- 
duce a: World. For theſe Atoms could not 
move all with the ſame degree of Obliquay 
to one anothet, for that would be making em 
all converge to a Point, and ſo nothing bus 
their one great folid Sphere could be produc d, 
tioa BY they happen' d to unite after their meeting: 7 
1 tha WY if they again reflected from one another, they 
vvould produce a fluid Sphere, their xectili- 
ſame WY near Motions turning into circular ones, or 
on of other wiſe would wander on in right Lincs as bc- 
mult W fore. And to make ſome converge to one Point, 
mult others to another, is to ſay, theſe Atoms were 
ot, WW intelligent free Beings, which could chuſe the 
duce W Courle they would go in. We have à very 
ould W powerful Proof of the inſufficiency of, theſe 
altet W Atome, tho endow'd with their oblinuity ot. 
the Direction to produce any thing, in the Rays. of 
pal, W the Sun; which, as was before prov'd, are 
they very ſmall Parts of Matter, by the interpoſiti- 
ow! on of the Surfaces of reflecting Bodies, diffe, 
alter W rently. ſituated; obtaining all poſſible varities 
ons of Obliquity; and yet theſe produce ng regu- 
Why lar Iy/tems of Bodies; tho they move and pro- 
ther bably juſtle and interfere all imaginable. Ways. 
but As I have juſt now ſaid, thoſe only whoſe Di- 
rections converge to a Point, could meet to 
s of produce any real: Body, and even the Body 
17% which would be produc d would only be a 5 
7 ric 
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rical one. So that out of all their Motions, 
only Spheres of different Magnitudes could be 
form'd, which how ſmall a Part this is of the 
infinite variety of Bodies in this Univerſe, | 
leave the Reader to conſider. The Truth of 
the Matter is, if Bodies were ſe/f-movrng, they 
could move what way they pleaſed, and ſtop 
when and where they pleaſed; i. e. they would 
be free-will'd Elective Agents. 

F VII. Again, allowing theſe Atoms to be 
ſelf-exiſtent, ſelf moving, and obliquely directed, 
yer I would gladly know, how from thence 
this Univerſe could be fram'd. It is not enough 
to ſay barely theſe Atoms, thus diſpos d, would 
at laſt ſettle into this State of things, unleſs it 
beſhewn by what particular Motions, Directions 
and Reflections, the principal Bodies of this 
Univerſe were fram'd. To ſhew a thing poſ- 
fible to be done, we mult tell how, what way, 
and by what Laws it may be done. For un- 
leſs we deſcend to Patticulars, we are never 
certain it can be ſo; and *tis as probable (till 
the contrary be evinc'd, in ſome Particulars at 
leaſt) it may not be ſo. Generals are always 
to be ſuſpected; a Contradiction may be dil- 
covered in the particular Explications of an 
Appearance that was not taken Notice of in the 


general Scheme ; as indeed ir happens in every 


individual Inſtance of this preſent Subject hi- 
therto attempted. I ſhall not ask of thoſe 


who defend this Scheme, a particular — 
0 
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of the Mechaniſh of every individual Appcar- 
ance in our Syſtem, for that indeed were _ 
les: But if any one can tell by what Laws of 
Mechaniſm, any one Animal or Vegetable was 
produc d, or from what mechanick Principles the 
' Planets deſcribe Elliptict Orbits, I ſhall for the 
fake of theſe allow their whole Scheme to be 
true. We all know how wretchedly Des Cartes 
(the ableſt Patron that ever this Opinion had) 
has blunder'd on theſe Heads, and his Fol- 
lowers have not mended the matter much. 
It is ſurprizing to think how any reaſonable 
Man could believe this Unzverſe to have been 
| produc'd by Matter and Motion, when as yet 
no Man that ever liv'd, from theſe Principles 
alone, can tell by what Mechaniſm the moſt 
contemptible of the Celeftrial or Terreſtrial Bo- 

dies could be produc d; and yet to be fully 
| fatisfy'd of the Truth of this Hypotheſis, a Man 
/ muſt underſtand the particular Mechaniſm of 
the whole Syſtem of Things, and of every in- 
dividual Appearance. | 

F VII. Theſe Atoms are ſuppos'd infrangible, 
extremely compacted and hard (as indeed the 
leaſt Parts of Matter muſt neceſſarily be) which 
compattedneſs and hardneſs is a demonſtration, 
that nothing could be produc'd by em, ſince 
being ſo, they could never come to cohere, in 
order to produce ſolid Bodies, The only to- 
lerable account of Coheſion in ſuch like P 5 ti- 
14 Cles 
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cles, is from their branchid Figure. Now hard §.“ 
ſolid Particles reflecting from one another, can 
never poſſibly lay hold ref one another, at leaf 
not ſo but that the leaſt Motion will disjoin 
em again. It is impoſſible to conceive, hoy 
inhumerable hard and compacted Atoms, ſwim: 
ming in an immenſe Abyſs, could evet comets 
cohere, ſo as to produce ſuch hard Bodies a 
Diamonds, and ſome other Mineral Subſtances 
are, without any other cement but their catch. 
ing hold of one another; this mutual embra 
cing might keep''em from being eaſily torn 
afunder, but they would be ſtill moveable like 
chain d Work, and could never produce the 
appearance of Firmneſs and Solidity. And 
what is here ſaid of Coheſion and Solidity, 
| may be likewiſe ſhewn of Elaſticity, And 
thus allowing theſe Htoms to be ſelf exiſtent, 
olf, moving, and obliquely directed, and to meet 
ll according to any Laws of Mechaniſm, yet they 
| could only p roduce-looſe heaps of Atoms, or 
|| ſuch vac ones that are altogether unlike 
the ſolid Bodies we now behold. So that to 
account for the production of this preſent 
State of things, beſides their Matter and Mo- 
tion, the Abettors of this Opinion want a Prin- 
ciple of Solidity, or Coheſion- and Elaſticity;; I} 
both which are owing to no eſſential Proper- © 
ty of Matter, as is ſhown in n two laſt Se. tec 
tions of the preceding Chapter. on 
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F. VIII. There are ſeveral Appearancesablo- 
lately unaccountable from the Laws of Mecha- 
uin, and conſequently, theſe could never be 
produc d by Matter and Motion alone, or any 
Combinations of em. It were endleſs to:atiedge 
all the Inftances that might. be brought on this 
Head; ſome few of the moſt conſiderable will 
ſuffice ; for if any one be inconſiſtent ' withithe 
Laws of Mechaniſm, then its is impoſſible this 
Hſtem could have been producd by the con- 
courſe of Atoms. The firſt ſhall inſtanceꝭ in, 
is that great Law to which all the Bodies of 
the Univerſe ſeem to be ſubject, viz. That of 
Gravitation: | In the former Chapter I have en- 
deavour'd to ſhew, that this Property is not 
eſſential to Matter, nor can ariſe. from the Fi- 
gure, Texture or Motions of its Parts, but is 
inplanted thereiti by ſome Power ſuperior to 
that of Matter; whence it is evident, that one 
of the primary Attributes of Matter is inde- 
pendent of the Laws of Mechaniſin. That 
active Principle which animates, as it were, the 
dead Maſs of Bodies, and which is the Gauſe 
of all the beautiful Appearances of Nature, owes 
its Origin to / ſomething different from Mat- 
ter and Motion, and therefore this Sytem of 
things could not ariſe from thence., -...; 
P. IX: Not only Gravitation, or that implan- 


ted Principle whereby Bodies tend towards 


one another, is above the Powers of Matter, 
but all the Effects and Appearances that ne- 
ceſſarily 
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ceſſarily depend thereupon, i. e. all the Ce/eftillf 
and Terreſtrial Appearances are likewiſe aboyt 
the Powers and Laws of Matter and Motion 
All the Attempts of others before Sir J 
Newton, to explain the regular and conſtau f 
Appearances of Nature, were moſt of em Un iW 
geometrical, and all of em ſo inconſiſtent and 
unintelligible, that it was as hard to alloy i 
their Paſtulata, as to conceive the thing which 
they pretended to account for from them. All i 
the Philoſophers that ever were, could never ¶ te 
from the meer Laws of Mechaniſm, explain W 
how the Planets came to move in Ellistit vi. 
Orbits, they might (if Matter had been (elf WP 

moving) have for ever ftray'd in right Lines; 
but, that they ſhould conſtantly revolve in 
Orbits, that they ſhould approach to and re. 
move from a detcrmin'd Point at different 
Seaſons, and that uniformly and conſtantly, i 
altogether unaccountable from the Laws of 
Mechaniſm, as has been ſhewn in the former 
Chapter. But from this implanted Principle of 
Gravitation (ſuppoſing they are already put in 
their Motions, and that all the Celeſtial Mach: 
is now actually in motion and at work) 
all the Phenomena are accounted for, and that 
to the greateſt nicety we are capable of diſtin- 
guiſhing. So that not only this Univetſe could 
not have been produc'd by the Laws of Mt. 
chaniſm, but there is ſcarce a ſingle Appearance 
-that-can thence adequately be accounted for. 


J have 
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I have already diſtinguiſh'd between the Laws 
of Creation, and that of Nature: The firſt are 
the Laws obſerv'd by the Univerſal Syſtem of 
Things, whilſt it was in Fieri (as the Schools 
ſpeak); the latter the Laws of the Actions of 
I Bodics, when it (the Syſtem of Things) is in 
Fafto eſſe. The firſt are quite different from 
the latter; for tho Matter and Motion might 
belp us to explain ſome ſmall part of the Ap- 
pearances, now things are actually conſtitu- 
ted z tho cven this be falſe, yet theſe, with 
all the Laws of Nature, and throwing in Gra- 
I vitation ex abundanti, will never help us to ex- 
plain one ſingle Appearance of Creation, Ori- 
ginal Production, or the Primitive Formation, 
Adjuſtment arid Arrangement of the greater or 
| imaller integral. Parts of this Syſtem of things. 
Can any one tell from theſc Principles, how 
the Figures of the Bodies of Sun, Planets, and 
atellits were rounded into their particularſþhe- 
| roidical Orbs ? How the Kinds and Poſitions 
of their Orbits were determin'd > Whence theit 
Number, Magnitudes and Denſity came? They 
may continue their Motion in empty Spaces; 
and deſcribe their determin d Orbits by the 
Lavs of Gravitation and Nature, but by theſe 
they could never have acquird their 
ſent regular Form and Situation. The fix 


principal Planters revolve in Circles Concen 
| trick with the Jan, in the ſame Direction of 
| their Motion, and in the ſame Plane nearly: 

| The 
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1 The. ten Moons or Satellits itevolte about th; thi 
Hearth, Jupiter and Saturn; in Concentrict Cir 
cles, and the ſame Direction of their Motion; 
in the Planes of the Orbits of their Planth 
nearly. But theſe regular and comely Moti. 
ons could not ariſe from Mechanicul Cauſes, fot 
the Comets move in Orbits extremely Eccentyi, 
cal, and in all the Points of the Compa, 
which! it is impoſſible they ſhould do, did 
_ they revolve by the ſame Mechanical Cauſe, 
by which the Planets move: it, is abſolutch 
impoſſible once to imagine, tlie Parts of Light, 
__ the other Fluids of our Hyem, ſhould 
have been form'd by the Laws of Mechaniſm 
In a word, one ſingle Atom of: Matter, in in 
gs Production and internal Conſtitution, 
is not to be explain d from theſe Principles. 
and if the wiſeſt Philoſopher now being, will 
give a ſatisfactory account of any one Portion 
of the whole Sytem of Creatures, from theſe 
Principles, as to its original Production and 
internal Conſtitution, I will, for the ſake of 
this, give up the whole Cauſe; and yet to {+ 
tisfy himſelf, he ought to account for the 

whole from them. 

FX. The production of Auen is altoges 
ther inconſiſtent with the Laws of Mechaniſm. 
1. The Blood is ſqueez d by the Force of the 
Heart from the left Ventricle, through the Ari 
teries unto the Extremities of the Body, and 
is thence return d by the Veins into the 1 
2114 en. 
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t Veutricle; thence by the Arteria Pulmonalis un- 
Ci to the Lungs; from the Lungs by the Vena Pul- 
tions N nonalis to the right Ventricle again. The Mo- 
lane uon of the Heart is caus d by the nervous Fluids, 
Moti. Mating ſome howiupon or with the Blood in 
s, fo; the Muſcular part thereof. And theſe nervous 
, Fluids ſeem to be both deriv'd from the Blood, 
paß, and forc'd into the Muſcular part of the 
did Heart, by the Motion of the Heart itſelf, the 
wſcs MW Texture of their containing Veſſels, and per- 
teh haps by the Pulſation of the Arteries upon 
ipht, the Nerves in the. Brain. Here now the Heart 
ouls is the Cauſe of the Motion of the Blood in 
22 the Arteries, and the Motion of the Blood in 
n in the Arteries utging their Juices through the 
tion, MW Nerves, is the! Cauſe of the Motion of the 
zes: Heart, which is a plain Circulation of Mechani- 
will cal Power ; i. e. a Perpetuum Mobile ; which by 
tion what was ſaid in the preceding Chapter, is 
heſe contrary to the Laws of Mechani ſin. If an Epi 
| curean Philoſopher could contrive a Water Ma- 


» chin, that the Water ſhould move the Machin, 
rind the Machin the Mater, ſo that the ſame 
the Mater ſhould conſtantly return in a Circle to 


move the Machin; I ſhould then think their 
| Scheme ſomewhat feaſible: But ſince the firſt 
is demonſtrably: .impoſlible, the latter muſt be 
ſo like wiſe. 2. In all Animals thete are Organs 
in number actually indefinite, if not infinite. 
By an Organ I mean a diftin independent 
part of a Machin: Thus a Wheel, and all-irs 
SA Parts, 
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Parts, is an Organ of a Watch, if I may ſpe 
ſo; and a Gland with all its Parts, or a Cana 
from its Origin to its Extremity, is an Orga 
in an Animal Body. Now theſc Organs, & 
independent Parts in the Animal, arc infinite 
many, as is evident both from the Nature of 
Senſation and Nutrition. Senſation is perform. 
by the mediation of an Organ ariſing from the 
Brain, and continued through the Part affected. 
Now there is not the leaft imaginable ſolid 
part of the Veſſels or Muſcles but is ſenſible 
and therefore the Organs in Animals that con- 
vey this Jenſatvon, are infinite in number. To 
this perhaps it may be objected, that one Or- 
gan may convey Jenſation thro' ſeveral Places 
and conſequently, tho' every minute Part o 
the Body be ſenſible, it will not follow, that 
the Organs which convey this Senſation are in- 
ſinitely many, ſince they may all be only the 
Continuation of ſome few Organs through dif 
ferent Parts. But the Anſwer is obvious, if 
every Point of the Veſſels and Muſcles of the 
Animal Body be ſenſible, then the Organs which 
convey the Senſation arc infinitely ſmall, and 
if infinitely ſmall, they muſt be infinitely ma- 
ny, ſeeing their Extremities in the Brain con- | 
ſtitute a finite Swperficzes, or fill a finite Space; of 
for a finite Number of infinitely ſmall Parts, int 
can never make a finite 


: . . hi! 
Quantity. Again, ſ © 
Nutrition is perform'd by an Organ, through 8 
which the Supply is convey/d to the Place = 


a 
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be nouriſh'd; and ſince there is no part of the 


Body that may not be increas d or diminiſh d 


(as is evident from the Cure of Wounds in all 
Places through which the neceflary part of rhe 
Fluids of the Body can pals) it is plain, that 
every individual point of the Animal Body is 
the Termination of an Organ, through which 
the Nutrition may be convey'd. Moreover, 
ſeeing even the Canals themſelves do increale 
in bulk, may decay and be impair'd, every 
aſſignable Part of theſe Canals muſt” be the 
Termination of mas erty + Duct, ſeparating 
a Fluid fit to increaſe their Dimenſions or re- 
pair their Loſſes; and theſe ſecretory Chanels 
again, muſt have others to increaſe their Bulk 
or repair heir Loſſes, and ſo on in nfinitum. 
Add to all theſe, that the fineſt Glaſſes diſco- 
ver nothing in the ſeveral parts of the Veſſels 
and Muſcles but fine {lender Canals, and the 
better the Microſcopes are, the greater Number 
of thoſe capillary Pipes are diſcover'd; and 
theſe Parts, which were formerly reckon'd Pa. 


renchymatons, are now found to be bundles or 


heaps of exceedingly ſmall Tubes or Threads: 
The Muſcles themſelves conſiſt of a number of 
Fibres, and each Fibre of an incredible number 
of little Föbrils, bound together and divided 
into little Cells or Veſicles : The Glands are no- 
thing but a c/ew of little ſlender Pipes, diverily 


rolld or folded together: The Brain is a num- 


berles Cungevies of infinitely ſmall Tubes, wo- 
ven 
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ven into ſeveral Figures: The Nerves arc buy. 
dles ot ſmall cy/indrical Pipes; and the Lungs 
and Liver are but Heaps of little Bladder, 
upon which the Blood- Veſſels are ſpread in 
Net-work, or of little Glands among which 
theſe Veſſels are diſpers d. In one word, al 
the ſolid Parts of the Body are nothing, but 
either very fine exceeding ſmall Tubes tor the 
conveyance of ſome Fluid, or {lender Thread 
in Bundles ty'd together by others 4urroundiag 
em, or going from one Fibre to another, or 
ſpread out into thin Membranes: For the Bone: 
are nothing but ſuch Bundles, and all the 
Membranes or Membranous Coats of the Ve- 
ſels, are nothing but theſe Threads wrought 
together into thin Skins. From all which it i 
beyond diſpute, That every Animal is made of 
Organs in Number really infinite. For theſe 
Organs become at laſt infinirely ſmall, and ſo 
their Sum mult be infinitely many, ſeeing it 
conſtitutes a finite Quantity. Now how ridi- 
culous is it to imagine a Thing ſo wonderfully 
made could be the Effect of meer. Chance, ot 
of the blind Laws of Motion. In Artificial 
Machines, the more complicated and compoun. 
ded the Contrivance of the Parts is, the grea- 
ter the difficulty is in adjuſting; them; and 
the difficulty increaſes in the ſame proportion 
the Complications do, and conſequently, when 
the Complications are infinite, the Machin is 
altogether above the Power of Mechanicks, and 
| quite 
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quite impraticable by the Laws of Matter and 
Motion: But this is exactly the preſent Caſe. 
and therefore the Production of an Animal is 
altogether immechanical. 3. Allowing Animals 
might have been vrodacy by the caſual con- 
courſe of Atoms, why do not theſe very ſame 
Cauſes continually operate, and why do we not 
ſee the ſame Effects in our Days (ſince the 
Cauſes continue the ſame) that were beheld in 
former Times? If any of the Philoſophers ſhould 
hew us ſuch an Appearance, nay, if they would 
but tell us (without running upon Contradi—-— 
tions) how ſuch a Machine might be produc'd, 
| we might begin to hearken to their Pretences. 
But ſince ſuch a Thing was never ſeen nor pre- 
| tended, tis very arrogant in them to think 
People ſhould: believe the Matter, without any 
Reaſon, upontheir mere Word. No Body now- 
2-days, that underſtands any thing of Nature 
or Philoſophy, can ſo much as imagine, that any 
Animal, how abject ſoever, ean be produc'd 
dy an equivocal Generation,” or without the cots 
junction of Male and Female Parents, in the 
| fame, or in two different Individuals. And ve- 
ty few, who have conſider'd/the- Matter, but 
own, that every Animal proceeds from -4 = 
eriſtent Animaleul; and that the Parents 
duce nothing but à convenient Habiration, 
and ſuitable Nouriſhmerit' to it, till it be fit 
to be truſted with the Light, and capable of 
receiving the Benefit of the Air. We know ve 
K ry 
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ry well, that there is nothing in in the Animal 
Machine but an infinity of branching and wind. 
ing Canals, fill'd with Liquors of different Na 
tures, going the ſame perpetual round, which 
are no more capable of producing- the won. 
derful Fabrick of another Animal, than a thing 
is of making it ſelf. Beſides, — — 
of an Animal, there is a neceſſity that the Heal 
Heart, Nerves, Leins and Arterzes ſhould be 
form'd at the ſame time, which can never be 
done by the Motion of any Fluid what w 
ſocver mov'd; for as hath been juſt. now ſaid, 
the Heart cannot move, unleſs Animal Spirin 
be ſent from the Head through the Nerves into 
: The Animal Spirits cannot be deriv'd into 

= Heart, unleſs. the Blood be fqueez'd by 
the Heart through the Arteries into the Brain, 
So that it is evident, that the Head and Heart, 
the Arteries, Veins and Nerves muſt be all for- 
med at the ſame time, if the Animal is A. 
chanically produc'd : But this is altogether im- 
poſſible; for no Motion of any Fluid or Fluids 
howſoever diſpos d, can form all theſe at the 
ſame inſtant; 1 we know all the internal 
Mechanical Actions of Animals, are perform'd 
by the Force of their Fluids. Let any one 
conſider the Infinity of Canals, and other Or- 
ganical Parts in an Animal; and again conſi- 
der, that all that one Animal can conduce to- 
ward the Generation of another, is by the force 
of ſome Liquors through ſome Canals, and 1 
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if from this Power he be able to form the Idea 
of the Generation of an Animal. It is doing 
Ppennance, to read the wretched Accounts of the 
wiſeſt and moſt learned Philoſophers on this 
Head: To obſerve, how in every ſtep they 
contradict the known Laws of Motion; and 
indeed, the manner after which they Would 
have em generated, is as much above the Power 
and beyond the Laws of Mechaniſm, as the 
true and genuine Manner and Method of their 
Production is. From all theſe Conſiderations 
it is evident, that an Animal cannot be produ- 
ced mechanically; it is too hard a Problem to 
be ſolv d from ſo few data as Matter and Mor 
tion; for indeed, could this one be once. folv'd 
by any of the Phzloſophers, we ſhould be caſily 
fatisfy'd of the reſt ; tho Plants, and all the ve- 
getable:Kingdom be liable to the ſame Diffi- 
culties, and furniſh us with the ſame Objecti- 
ons; for they are indeed only Animals of a 
lower Rank. And could it be once prov'd, 
either by Demonſtration, or by Matter of Fact, 
that a Plant or an Animal can be produc'd by 
Mechaniſm, i. e. Nature, or the Laws of Mo- 
tion, the thoughtful parts of Mankind would 
be caſily tempted to believe, that ſince the 
better part was produc'd by Mechaniſm, the 
meancr, 1. e. all the reſt of this viſible World, 
might have been form'd the ſame way. 50 
that it is a Matter of the greateſt Conſequence, 
try that we have demonſtrated, that neither Ani- 

| 5. | mals 
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Demonſtrations a priori I have juſt now brought 
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mals nor Vegetables. can be produc'd Mechani- 
cally. - There are many other Arguments which 
can produce, to prove the ſame Propoſition, 
which the Language I write in will not N 
me to ſet forth. 05 

F Xl. The Spontaneous Motions of the ſcoſ, 
tive part of this Sy/fem, is an eternal Contra. 
diction to the Laws of Mechaniſm. We have 
ſufficiently ſhewn, that neither Mont aneous (nor 
indeed any) Motion is eſſential to Matter; it 
is determin'd to one Direction (while in Mo- 
tion) which it can no more alter than move of 
itſelf. This our Senſes may daily inform us 
of: The Ball goes on in the Direction of the 
Stick, or of the Body of the Piece out of which 
it is ſhot; the Arrow in that given it by the 
Bowſtring ; and the Hand of the Dial-Plate in 
that given it by the Wheels; and that neceſ- 
farily and conſtantly, if not forc'd out of the 
ſame by ſome foreign Violence: But all Senj- 
tive Animals have a ſelf motion, can turn and 
wind, move thro' all the Points of the Com- 
paſs, go back and forward, as their Occaſions 
require, or Inclination prompts em. It's true, 
ſome of our Modern Philoſophers have aſſerted, 
that the Brute. Creation are only Pieces of Clock- 
work, and all their Motions are as neceſſarily 
determin d as that of the Hand on the Dial- plate; 
but this Aſſertion is altogether precarious, and 
may be deny d as eaſily as it's alledg d. Beſides, the 
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to evince the contrary, the Obſervation and 
Experience of all Mankind contradicts it; the 
Docility and Sagacity of ſore Animals demon- 
ſtrate the contrary, and ſome Brute- Animals 
new more Indications of it than ſore of the 
Race of Mankind on whom they beſtow it. 
What more evident Proofs of a ſpontaneous Mo- 
tions could theſe poor Creatures give than they 
do, if they were really ſuppos'd to be endow'd 
with it? Nothing but a Senſation in our ſelves 
of the Principle « of their Actions could create 
clearer Evidences of a ſpont ancous Motion. Be- 
ſides, it is altogether impoſſible to account ſor 
the far greater part of their Actions and Mo- 
tions from Mechaniſm, as we have in the pre- 
ceding Propoſitions ſhewn at large. And we 
ſhould be ſtrangely ſurpriz'd, if by any Com- 
bination of material Organs, we ſhould pro- 
duce the ſmalleſt part of their Adions and Pal- 
ſions. Wherefore, ſince the ſenſitive World is 
endow'd with /pontaneous Motions, and ſince 
this is far beyond and above the Powers of 
Matter, it is evident this Univerſe could not 
have been produc'd Mechanically. 
XII. The Voluntary Motions of National 
4 — are altogether unaccountable from 
the Laws of Mechaniſin. Muſcular Motion is 
perform'd much after ſuch a manner as this: 
(If the moſt probable of our Modern Conje- 
cures in — Matter have any Certainty in 
n the Muſcles are Bundles of Fibres, which 
K 3 being 
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being cloſely compacted at both ends, terminate 
in their two Tendons, each of which is inſerted 
into ſome one fix'd part of the Body or other: 
Every one of theſe Fibres conſiſts of a prodi- 
gious number of leſſer Fibres, or Fjbrils, which 
are ſo many very flender claſtick Canals bound 
about by ſmall tranſverſe parallel or Spiral 
Threads, which divide theſe hollow Fibrils into 
ſo many elaſtick Cyſtes or Ve ᷑ſiculæ, as if a Gut were 
ty d at equal Diſtances. Into every one of theſe 
Veſiculæ, an Artery, Vein, and Nerve enter; 
the two firſt to bring and carry back the Blood, 
the latter to catry thither likewiſe its proper 
Fluid or Spirit; which mixing in the culæ With 
the Blood, produces a Rarefaction (the mannet 
how, for avoiding Diſputes, I ſhall forbear at 
preſent to determin) whereby theſe Veſiculæ are 
diſtended, and their Longitudinal Diameter. 
(from Knot to Knot) ſtraitned, and ſo the length 
of the whole Muſcle ſhortned. The Nerves are 
the ſecretory Ducts of the glandulous Subſtance 
of the Brain, and conſequently, are much of 
the ſame Nature with the other Excretories ofthe 
Body, which are nothing but ſmall ſlender ſlips 
of the Arteries, for deriving an appropriated Juice 
or Spirit from the Blood. Wherefore, ſince the 
nervous Juice or Spirit is form'd out of the Blood, 
and ſince the Nerves are very ſmall arterial Tubes 
this Spirit very probably muſt move in theſe 
Nerves after the ſame manner the Blood does in 
the Arteries, only wa my difference, that it 
moves 
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moves Wündintly more ſlow (its Velocity 
being abated, either by the many Circumvolu- 
tions of the Artery in the Gland, which is the 
Origin of the Nerve, or by the reſiſtance the 
juice meets with in the flender Pipe of the 


Nerve it ſelf.) If the Circulation of the Blood 


be admitted, and all the Juices of the Body be 
allow'd to be deriv'd from it, tis impoſſible 
that any of theſe Juices ſhould ſtagnate in their 
Veſlels longer than till they be fill'd ; and there- 
fore, the nervous juice in its Chanals is pro- 
pell'd after the ſame manner and by the ſame. 
Mechaniſm the Blood is urg'd forward in the 
Arteries. Now in the Muſcles of involuntary 
Motion, ſuch as the Heart, the Lungs, the Sto - 
mach and Guts, and the muſcular Coats of the 
Veſſels, this nervous Juice or Spirit is conſtantly 
derived by a Mechanical Neceſſity. In the Heart, 
while the Auricles are full of Blood, they are 
diſtended, and the influence of the nervous Jui. 
ces into there Muſcles thereby ſtop d; but when 
once this Blood begins to flow into the LVentri- 
cles, the reſiſtance ariſing from the diſtenſion of 
the Auricles to the influx of the nervous Juice 
is taken off, and ſo it flows into the muſcular 
Subſtance of the Auricles, and thereby they are 


contracted while the Ventricles are diſtended, 
and the influx of the nervous Juice into their 


Muſcles is thereby ſtop'd, till the Blood be de- 
rivd into the Aorta, and the Impediment from 
this diſtenſton to the influx of the nervous 

K 4 Juice 
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Juice be taken off, and ſo the Ventricles come 
into Contraction; which hinders the Bloog 
from running any more into the YVentricles from 
the Auricles, and then the Auricles are again hi. 
led: And thus, by a Mechanical Neceſſity, they 
act alternately, the Auricles and Ventricles being 
as it were Antagoniſts to one another; ſo as tha 
while theſe are diſtended thoſe are contracted, 

the diſtenſion of the firſt permitting the influ. 
ence of the nervous Juices into the latter; and 
ſo on the other hand, _ After the ſame manner 
are the muſcular Coats of the Blood-Veſlcl 
and of the Coats of the other Veſſels contain. 
ing Liquors deriv'd from the Blood, alternate 
ly contrated and dilated ; for by the Contra. 
ction of the Heart the Blood is thrown into 
the Arteries, which diſtends them, and ſo the 
influence of the nervous juice into their Mul 
cular Coat is hindered; but when the Blood is 
by the impetus it has conceiv'd, deriv'd into the 
Veins, this impediment is taken off, and the 
Muſcular Coats of the Arteries then act, the 
Membranous by their Elaſticity concurring. In 
the Lungs the Gravity of the Atmoſphere forces 
the Air into the ſmall orbicular Veſicles there- 
of, and dilates the Cavity of the Breaſt; where- 
by the preſſure of its fides upon them, and the 
Nerves that act in this Function is taken off, 


and ſo the Muſcles of the Diaphragm and the (iW <c 
other concurring ones are at freedom to at, 1 A 
and to diſtend the gun of the Thorax, till I | 
in. | the 
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the preſſure of the ſides of the Breaſt become 
too ſtrong for theſe oppoſite combin d dilating 
Cauſes; and then by their own Gravity, and 
the claſtick Force of the Ribs, they fall down 
and compreſs the Lungs, and ſhut up the Emiſ- 
aries of the Nerves. So likewiſe in the Sto- 
mach and Guts, when the Longitudinal Muſcu- 
lar Fibres are in Action, the, — and 12 25 


„ 


the relax'd ones; and ſo on the other py 
when thoſe are relax d theſe are in action, and 


| univerſally in all the involuntary Motions there 


is a Mechanical Neceſlity for the derivation of 
the nervous Juices into the Muſcles employ d 
in theſe Motions. But in voluntary Motions 
there neither is nor can be any ſuch Mechanical 
Neceſſity, it being a plain Contradiction to 


| their Nature; and therefore voluntary Motion 


is quite contrary to the Laws of Mechaniſm ; 
we can move our Hands and Feet how and 
when we pleaſe in an inſtant, we can bend and 
unbend em as we will; there is no Mechanical 
Cauſe imaginable to force this neryous Juice i in- 
to the Muſcles of voluntary Motion, and no 


Motion can follow unleſs this Juice be deriv'd; 


as is plain from, hence, that cutting the Nerves 
that ſerve any, Muſcle, tho all other things 
continue the ſame, yet no Motion will follow. 
And the only. Conception we can form of vo- 
E Motions is, that the Mind, like a skil- 

ful 
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Juice be taken off, and ſo the Ventricles come 
into Contraction; which hinders the Blood 
from running any more into the Yentricles from 
the Auricles, and then the Auricles are again fi. 
led: And thus, by a Mechanical Neceſſity, they 
act alternately, the Auricles and Ventricles being 
as it were Antagoniſts to one another; ſo as tha 
While theſe are diſtended thoſe are contracted, 
the diſtenſion of the firſt permitting the influ 
ence of the neryous Juices into the latter; and 
ſo on the other hand, After the ſame manner 
are the muſcular Coats of the Blood-Veſlels 
and of the Coats of the other Veſſels contain. 
ing Liquors deriv'd from the Blood, alternate. 
ly contrafted and dilated ; for by the Contra 
ction of the Heart the Blood is thrown into 
the Artcries, which diſtends them, and ſo thc 
influence of the neryous Juice into their Mul: 
cular Coat is hindered ; but when the Blood is 
by the impetus it has concciv'd, deriv'd into the 
Veins, this impediment is taken off, and the 
Muſcular Coats of the Arteries then act, the 
Membranous by their Elaſticity concurring. In 
the Lungs the Gravity of the Atmoſphere forces 
the Air into the ſmall orbicular Veſicles there- 
of, and dilates the Cavity of the Breaſt; where- 
by the preſſure of its ſides upon them, and the 
Nerves that act in this Function is taken off, 
and ſo the Muſcles of the Diaphragm and the 
other concurring ones are at freedom to ad, 
and to diſtend-the Cavity of the Thorax, 15 
SH; the 


the nervous 


of Religion. 
the preſſure of the ſides of the Breaſt become 
too ſtrong for theſe oppoſite combin'd dilating 
Cauſes; and then by their own Gravity, and 
the claſtick Force of the Ribs, they fall down 
and compreſs the Lungs, and ſhut up the Emiſ- 
aries of the Nerves. So likewiſe in the Sto- 
mach and Guts, when the Longitudinal Muſcu- 
lar Fibres are in Action, the Tranſverſe and Spi- 
al ones are relax d by the preſſure of the act- 
ing Fibres upon the Emiſſaries of the Nerves of 
the relax d ones; and ſo on the other hand, 
when thoſe are relax d theſe are in action, and 
univerſally in all the in voluntary Motions there 
is a Mechanical Neceſſity for the derivation of 
uices into the Muſcles employ'd 
in theſe Motions. But in voluntary Motions 
there neither is nor can be any ſuch Mechanical 
Neceſſity, it being a plain Contradiction to 
their Nature; and therefore voluntary Motion 
is quite contrary to the Laws of Mechaniſm ; 
we can move our Hands and Feet how and 
when we pleaſc in an inſtant, we can bend and 
unbend em as we will; there is no Mechanical 
Cauſe imaginable to force this ncrvous Juice in- 
to the Muſcles of voluntary Motion, and no 
Motion can follow unleſs this Juice be deriv'd; 
as is plain from, hence, that cutting the Nerves 
that ſerve any, Muſcle, tho' all other things 
continue the ſame, yet no Motion will follow. 
And the only Conception we can form of vo- 
luntary Motions is, that the Mind, like a skil- 
_ = _ 
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ful Muſician, ſtrikes upon that Nerve which con. 
veys Animal Spirits to the Muſcle to be contr. 
ed, and adds a greater Force than the naty 
ral to the nervous Juice; whereby it opens it 
Paſſage into the Veſicles of which the Muſcy- 
lar Fibres conſiſt, which it could not have done 
by its natural Power. But this Action of the 
Mind or Will upon theſe Animal Spirits, being 
| altogether anaccountable from the Laws of Mo 
tion, it is plain, that voluntary Motion is al- 
together Immechanical: And indeed, were i 
Mechanical it could not be Voluntary; for what: 
ever acts Mechanically, acts conſtantly and ne. 
ceſſarily, and ſo cannot act voluntarily. 

§ XIII. That Freedom and Liberty of choo 
ſing or refuſing which we find in ourſelves, i 
altogether inconſiſtent with Mechaniſm, Some 
Men indeed deny that we have any Free- will a 
all; but theſe need only examine their own Con. 
ſciences to be convinc'd of their miſtake; they 
will find, that even when their Reaſon would 
determine em to do ſuch a thing, they have in 
their Power to forbear it, or to do the contra- 
ry; they can riſe or ſit ſtill, go back ward or 
forward, to ſhew their own Freedom; they can 
chuſc the Time and Place, the Degrees and 
Circumſtances of all theſe Actions that are cal- 
led Free. It's true, ſome of our natural Aat- 
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ons are neceſſary, but theſe which are common- 
ly call'd voluntary Actions, are as much free 
as the nature of things will permit them. 
: Thcit 
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heir Power being limited. I would gladly 
now, what greater Indications of Freedom they 
ould wiſh to have, than they now have. The 
flions of Mankind (which in moſt determin 
heir Actions) are indeed violent, but they 

we it in their Power to ſuſpend for ſome time 
ke ſatisfying of them; which ſhews, they are 
hot neceſſarily determin'd toward their Satisfa- 
tion ; for the Action of neceſſary Agents can 
only be ſuſpended by a Miracle. Let us ſup- 
pole, that Man, in a perfect ſtate of Health, is 
free, and has a Power of Election: The only In- 
lications he could give of this Freedom are, by 
doing the contrary, where there are weighty 
and lolid Reaſons for doing ſuch a thing; or 
by making an Election among many things, 
when there is no imaginable Reaſon to deter- 
min him more to one than another; or to be 
able to ſuſpend the effect of natural Actions, 
when without this interpoſition they would Me- 
chanically operate. Now it's certain that we are 
capable of giving all theſe Indications, to ſhew 
our Freedom: Wehaveit in our Power to hurt 
ot even deſtroy our ſelves, tho' there be the 
beſt Reaſons in the World to hinder us from ſo 
doing, we can take out the one and not the 
other, in two or more of the ſame things in all 
Circumſtances alike: Tho' Reſpiration be reck- 
oned an involuntary Action, and tho it is cer- 
tainly perform d mechanically and uniformly, yet 
we have it in our Power to keep in our Breaths, 
and 
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and to ſuſpend the efficacy of this natural al Fin 
don for ſome time; and this ſeems to be ge 
of the moſt evident > 2p wy harp of Freedom thy 
can poſſibly be deſired : For tho' in other Caſg 
it may be alledg'd, that it is the ſubtile and in 
perceptible manner after which we are determi. 
ned, that makes any of our Actions ſeem free, 
yet in this Inſtance that Objection can have ng 
place; for if we are detcrmin'd ever ſo impe. 
ceptibly, it is by the Neceſſity of Nature wear 
determin'd. Now it is abſurd to think, tha 
Naturc ſhould determine any natural Funclin to 
be perform'd regularly and conſtantly the 
fame way, and that by Mechanical Laws, and 
at the ſame time determine this Function to be 
irregularly and uncertainly ſuſpended, On the 
other hand, if we are neceſſarily determin'din 
all our Actions, and if we have no Freedom, 
it is abſolutely impoſſible we ſhould make any 
Election among things in all Circumſtances 
alike; for if we are determin'd, it can only 
be from the things themſelves without us, for 
all things within us are, upon this Hypotheſis, 
to be ſuppos'd to move uniformly and Mech: 
nically. Now where the things without us arc 
in all Circumſtances alike, we can never be de- 
termin'd to any one of em by themſelves; and 
therefore were we not free, we could nevet 
make an Election among things altogether alike. 


By things altogether alike, 1 mean ſuch as ate 


alike as to all the Circumſtances neceſſary to 
con- 
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onſtitute them the things requir d. Thus two 
things are altogether alike, tho' they may 
iffer in ſome ſmall Circumſtances that do not 
oncern the Ef/ence of that Species of Coin. Thus 
| 3, $, 9, arc equally odd Numbers, and 2, 
6, 8, are equally even Numbers, and if twere 
pos d to aſſign an even or odd Number, 
nere are infinitely many which are equally ſuch. 

he ſame thing happens jn the Anſwers to all 
theſe Problems, which are call'd indetermin d; 

and in aſſigning one of the Anſwers to any ſuch 
roblems, there is nothing in their Nature that 
an poſſibly determine us, the C onditions of the 
problem being had reſpect to; and therefore 
ſuch things as theſe are only pitch d upon by 
he energy of our Wills or Freedom. In a 
word, Freedom conſiſts not in doing any thing, 
every thing, for thus even the Supreme Being 
v not free, it being impoſſible for Him to do Evil; 

but in vary ing and diverſify ing infinitely different 


may be done, and chuſing without conſtraint, or 
from any Motive foreign to the Party chuſing. 
but no Arguments will make a Man confeſs he 
ba- Wfcels, it he be obſtinately reſolv'd not to confeſs it: 
arc Wrow Liberty is a thing felt, and is only to be found 


de ey a Reflection on our ſelves and our Actions; 


0d but there is one Argument which will always 
vcr Wave weight with the wiſer and better part of 
ke, Mankind; and that is, that without Free- will, 

are MWVictuc and Vice, Juſticc and Injuſtice are only 
to bare 


vays, the Manner and Circumſtances of what 
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bare Words. Now if Rational Creatures 
free, as molt certainly they are, this Freedomi 


a plain downright Contradiction to Mechaniſn 
for Mechaniſm 080 55 all its e neceſlarily 


— — —— _———__ 
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of the Eternal Produflion and Diratin ] 
this preſent State of Things. 


F Fvct I think, ene ſhey 


the Inconſiſtency and Impoſlibilit 
of the picurean Scheme. I come to the ſecon 
Opinion about the Origat ion of the Universe 
which in few Words tells us very poſitively 
« That this preſent ſtate of Things has bee 
« from all Eternity of itſelf, ſo as we no 
« behold it; and that any Changes that hai 
« happen'd therein, have proceeded from 
« the Laws of Mechaniſm that now obtain 
« in the World.” This Scheme conſiſts prin 
cipally of theſe two Parts. 1, That this 
World has been for ever in the State we nov 


behold it. 2. That it has been ſo for everdl viſio! 
itſelf, independent of any other Cauſe. Thi have 
Opinion is commonly, but falſly aſcrib'd o Prod 


Ariſtotle, not as its firſt Broacher, but as iu it re 
ableſt Patron. But tho Ariſtotie held the fin goin 
part of it, Viz. That the World was from a, Prin 
Eternity, as we now behold it, yet he did not ing 
think it was ſo of z7/elf; and there is a ver foot 


great 


ö 


Hſtem of the Iniverſe to have been created from 
el Eternity by an Ommipotent Cauſe, and belicy- 
ing it to have been for ever of it ſelf without 
any Cauſe. My Deſign in the following Diſ- 
courſe, is not to diſpute againſt any Scheme 
of thoſe WhO admit the Exiſtence of a Deity ; 
| intend only to ſhew, That this preſent ſtate 
of things could not have been from all Eternity, 
neither of it ſelf, nor without the frequent and 
particular interpoſition of a Divine Power, and 
to make it plain, that naturally, and of it ſelf, 
it tends to Diſſolution: Tho in the mean time, 
it is not to be doubted, but that that Almighty 
Power which could create this beautiful Syſtem 
of things, can preſerve it in being as lang as 
He pleaſes. HO FO | 

F 11. That this Univerſe could never have 
been from all Eternity of it ſelf, in the preſent 
Condition it now is, is evident from hence, 
that it requires an ixtrinſick Principle for its ſub- 
ſiſting in its preſent Condition. If one ſhould 


roi viſions of Time exactly and regularly, he might 


This have ſome Difficulties about the manner of its 


to Production; but if he ſhould (ce or learn! that 
s 15 it requir'd ſome Foreign Aſſiſtance to keep it 
rt going, that its Motion depended upon ſome 
1 1 Principle without it ſelf, that it requir'd wind- 
not ing up of the Spring or Weights, he would be 
ver ſoon ſatisfy'd it could not have been from all 
reat | Eternity 


ſee a Piece of Clock-work, pointing out the Di- 
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Eternity of it ſelf in the ſtate he then beheld 
it. Now this is the very Condition of the 
Earth, the Moon, and Planets, and of all the 
Celeſtial and Terreſtrial Appearances: Their 
Motions and Actions depend upon a Principle 
quite extrinſick to Matter, which ariſes fromMWhhoſe t! 
none of its Powers or Properties, as has been ie thir 
ſhown in the former Chapter. The PowaWltics b 
which produces and preſerves their Motions Wconſeq 
ſprings from ſomething without themſelves; depend 
and if this Power were ſuſpended or withdrawn, Wyiſc ir 
they would immediately ſtop, and their Mo creatu 
tions would be deſtroy'd, and they would be. Him, 
come a lifeleſs unactive heap of Matter. And MWyhen 


— 
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rom thi 
zeing: 

depend: 
either a 


this Power is nothing elſe but that univerſal Mit, Ca 
Law of Gravitation, which actuates the whole N exiſts t 
Frame of all the Sy/Zems of Bodies, which pro- ¶ ſcs De 
ceeds from a Source both independent of, and Mi; a ſi 
diſtint from Matter and all its Faculties. W of the 
Wherefore, it is altogether impoſlible this pre- W when 
lent ſtate of things ſhould have been from all WW itenc; 
Eternity of itſelf, ſince at preſent it cannot ſub- W impli, 


fiſt in a regular and beautiful Syſtem, without WW cond 
the perpetual influence of ſome ſuperior and ¶ and C 
extrinſick Power. ſign « 


II. When one thing depends upon another I there 
thing, as its Cauſe ; as alſo, when one thing is ¶ the « 
neceſſarily requir'd for the Exiſtence or Preſer- ¶ uſefu 
vation of another thing, theſe can hardly be Man 
ſuppos d to have been from all Eternity of them. I the $ 
ſelves; but much more likely ſeem to 107 for « 

oun- 
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eheldCounſel and Deſign, and conſequently, to flow 


the rom the Wiſdom and Power of ſome Intelligent 
1 theFWeing : For Se/f-exiſtence neceſlarily implies In- 
[ heirfiependeney, as to Exiſtence on any other thing, 
CipleMeither as Cauſe or as Effect; (I mean only of 
from Whoſe things which are about us, vis. the viſi- 
been die things of this World, which have but Qua- 
Wer ties both finite in Number and Degree; and 
ons, ¶conſequently, have aſignable relations to, and 
ves; dependences upon one another; for it is other- 
Wi, viſe in the Immenſe Being, in reſpect of his 
Mo creatures, which can have no proportion to 
be. im, and He no dependance on them) and 
And MW when a thing depends upon another thing as 
rlal Wits Cauſe, this implies, - that the firſt thing 
wle N euſts that the ſecond may exit ; which ſuppo- 
ro- 


ſes Deſign and Contrivance, and conſequently 
is a ſign of Production or Creation, and not 
of the Self-exiſtence of theſe things. Likewiſe, 
when a thing is neceſſarily requir'd for the Ex- 
tence or Preſervation of another, it plainly 
implies, that the firſt thing exiſts that the ſe- 
ut cond may exiſt ; which likewiſe ſuppoſes Deſign 
and Contrivance, and conſequently, can be no 
ſign of Selfexiſtence in theſe things. Now is 
ct there any thing more plain, than that moſt of 
> I the things in this our Syſtem are neceſſary or 
ct I uſeful towards the Being or Preſervation of 
be Mankind ? Remove the Sun from us, or us from 
. che Fan, the Earth could bring forth no Fruits 


bor our Support; take away the Moon, the 
n. 1 Seas 
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Seas would ſtagnate and the Fiſh be deſtroyd; 
level our Mountains we ſhould have no fre 
Waters; deſtroy our Atmoſphere, or the An 
Elaſticity, we ſhould ſwell like poilon'd Rat, 
Do not theſe, and a thouſand other Inſtancyh 
I could alledge, demonſtrate, that all the By 
ings of this Univerſe exiſt as the neceſſary Ef 
fet, or for the Exiſtence or Preſervation of 
other Bcings, and conſequently, imply Contr. 
vance and Deſn; which is a moſt evident ſign, 
that all theſe things have been produc'd, and 
are not Selt-exiſtent. If a wild Scythian or In 
dian, who never ſaw a Houſe in his Life, ſhould 
meet with a noble Palace, neatly finiſh'd and 
finely furniſh'd, and about it ſhould find Cres. 
tures that could not ſubſiſt without ſuch 4 
Convenience, and ſhould plainly diſcover, that 
the Accommodations and Conyeniences of this 
Building were exactly ſuited, in every Circum- 
ſtance to the Wants and Neceſſities of theſe F 1 
Creatures; I think he would have no difficulty ¶ from 
in concluding, that this Houſe was built by alleds 
ſome wiſe Architect for the Convenience of theſe I Their 
Creatures, he would certainly never dream, I Princ 
that it had for ever been there of itſelf ſo as I dent 
he then beheld it. Now this is the very Caſe Wl Dart. 
betwixt us, and the Syſtem of things about us: I neith 
They have all relations and regards to us in Nef A 
our preſent ſtate, and to one another; there I ſtant 
is a regular Subordination and Subſervicncy © from 
among all the Parts, they all conſpire to pou of th 
| an 
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beneficial Ends: In a word, There is not 
ſo much as a ſupernumerary, ſuperfluous or uſe- 
Jeſs Atom in the whole great and complicated 


Machine of the Univerſe; every Age diſcover- 
ing new final Cauſes, and every the leaſt Ob- 


ect diſplaying ſome new Utility or Beauty, to 


thoſe who ſeek out the Works of the Lord, and 
take pleaſure therein: So that it is impoſlible, 
that thoſe who with due Preparation apply 


temſelves to them ſhould ever think they could 


be of themſelves, or did not owe their Being 
to an All- wiſe and All. powerful Original. Not 
that the whole Syſtem of the Univerſe was con- 
trived for the Race of Mankind alone; but 
that ſince their Utility and Conveniency being 
ſo plainly and fully conſulted, in their pre- 
ſent ſtate, there can remain no doubt, that the 
whole Syſtem of Beings has been equally pro- 
vided for in this wonderful Contrivance. 

F IV. That Animals could not have been 
from all Eternity is plain, for both the Reaſons 
alledg'd in the two former Sec7zons. For, firſt, 
Their Production and Exiſtence depend upon 
Principles quite extrinſick from, and indepen- 
dent of themſelves, I mean of their Material 
part, I have formerly ſhown, that they can 
neither ſubſiſt, nor be produc'd by the Powers 
of Mechaniſm ; but for both require the con- 
ſtant influence of a Principle, even different 
from that which governs the inanimated part 
of the Univerſe, viz. Gravitation. Now all that 

3 | is 
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is obſervable in this World (according to thi 
Scheme) is Matter and Mation (for if we once 
allow a Power diſtin& from theſe, we ruin 
this Hypotheſis ; for we do not then know hoy 
far the influence of this Power may reach, x 
to the Production and Preſervation of the pre. 
ſent ſtate of things.) But the Production and 
Preſervation of Animals is above the Powers o 
Matter, as has been formerly ſhown ; and there. 
fore, ſince they depend upon a Principle d- 
ſtint from, and independent of the Laws of 
Mechaniſm, and need a continual influence of 
ſome Principle, diſtinct from Matter and it 
Properties, they could not have been for ever 
of themſelves. Secondly, All the ſeveral Part; 
and Organs of the Animal Body, are fo pru. 
dently adapted to the Benefit of the whole Con. 
poſitum, as plainly implies Deſign and Contti- 
vance, that it is impoſſible to conſider this, and 
imagin they have been Self- exiſtent. How 
wiſely are the Bones articulated? How prudent- 
ly the Muſcles contriv'd, and how convenient: 
ly faſtned to the ſeveral Places of the Body to 
produce the neceſlary Motions? With what 
Judgment are the Arteries, Veins and Nerves 
ranged? With what Wiſdom are their Fluids 
diſpos d in their proper Veſſels? How care. 
fully is the Propagation of the Species provided 
tor, according to ſeveral Circumſtances ariſing 
from the particular Climate and Element each 
Animal is confin'd to, and how juſtly is cvcry 
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particular adapted for the benefit of the whole 
Compound? I ſhall have occaſion to purſue 
theſe Inſtances farther hereafter; but any Body 
who is ever ſo little acquainted with the /?ru- 
ure of an Animal, cannot but diſcover evident 
Footſteps of Deſign and: Contrivance in it, and 
therefore Animals cannot be Self-exiſtent, Thele, 
with the preceding Conſiderations on this Head, 
make it very improbable, if not impoſlible, 
the preſent ſtate of things ſhould have been for 
ever of themſelves, without an Omnipotent and 
Omniſcient Original. I come in the next place 
to thoſe Conſiderations that ſeem to imply, 
That this preſent ſtate of things is naturally, 
and of it ſelf, tending to Decay and Difſoluti- 
on, and conſequently, that it muſt of Neceſ- 
ity have had a Beginning. 

F V. It has been formerly ſhown, in Sef7:on 
XXVIII. of the preceding Chapter, and its Co- 
rllary, that ſome part of the Nouriſhment of 
Animals and Vegetables, and the greateſt part 
requir'd to the Production of Minerals and 
Metals is a watry Fluid, impregnated with 
lome other Body, which, by proper Qperati- 
ons upon this Fluid, is chang'd into a ſolid 
Form, of which but a very. ſmall part is ever 
reloly'd into Water again, whereby the quan- 
tity of Water on this our Globe is daily im- 
pair'd and diminiſh'd; whereforc, if the World 
had laſted from all Eternity in the State it now 
is, we had long ſince wanted both falt and 
1 freſh 
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freſh Water. This Decreaſe of watry Fluids 
on our Globe is ſo conſiderable, that Sir Tai 
Newton makes one uſe of Comets, in regard tg 
us, to be to ſupply the Earth and other Pl; 
nets with proper Materials for this 'purpoſe 
For as the Sea is abſolutely neceſſary for th; 
preſent State and Condition of our Globe, 
that from it, by the Sun's Heat, Vapours may 
be ſo plentifully rais'd, that being collected in. 
to Clouds, they may fall into Rains, ſo as to 
water and nouriſh the Earth, for the Procres. 
tion of Yegetables of all kinds: Or being con- 1 
denſed on the cooler Tops of Mountains, may drair 
fall through their Chinks into Baſons and Re- but 
ſervatories, form'd by their hollow and open are \ 
Texture, and thence into Rivulets and River, with 
So likewiſe for the Supply and Preſervation of dent 
the Sea, and other Fluids in the Planets, the Bod 
Comets ſeem requiſite, from whoſe condensd to 1! 
Exhalations and Vapours, whatever Liquor is 10 © 
ſpent on Vegetation and Putrefaction, may be © not 
ſupply'd and reſtor'd; for all the Vegetables \ 
arc nouriſh'd conſtantly by almoſt Liquids on- ced 
ly, and from putrify'd Liquors there is a Slime I dai 
conſtantly falling: Hence the Quantity and do! 
Bulk of dry Earth is continually increaſing, be 
and the Fluids, if they were not ſupply'd elſe- an 
where would perpetually decreaſe, and at lat © ha 
fail. Now whereſoever the Decreaſe of the fta 
Fluids be fix'd, whether in the Planets or Co- th 
wets, it's plain they do decreaſe in this our T 
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Hſtem, and conſequently, had the World laſted 
from all Eternity, they muſt have fail'd ere now; 
for had the Planets wanted a regular Supply, 
ſince it is evident they have their Fluids conti- 
nually turn'd into dry Earth by Vegetation and 
putrefaction, had the World laſted from all 
Eternity, they had becn more parch'd and dry 
than the Deſarts of Arabia ere this time. But 
ſuppoſing their Supply regular from the Comets, 
and let theſe Comets be as many as you pleaſe, 
leſs than infinite, yet ſtill, had the World laſted 
from all Eternity, theſe Comets muſt have been 
drain d of all their Fluids, had they been nothing 
but Globes of Water, whereas we know they 
are Maſſes of ſolid dry Matter, like the Planets, 
with large groſs Armoſpheres : So that it's evi- 
dent, the liquid Subſtance in this our Syſtem of 
Bodies is continually decreaſing; which ſeems 
to imply, that this preſent ſtate of things is not 
ſo contriv'd as to laſt for ever, and ſo could 
not have been for ever. 

F VI. It has been prov'd likewiſe in the pre- 
ceding Chapter, That the Light of the Sun does 
daily decreaſe, and that the Body of the Jun 
does continually grow cooler; the ſame may 
be faid of the fd Stars: Now had the Sun 
and fix d Stars been from all Eternity, weſhould 
have been reduc'd long before this time to a 
ſtate of utter Darkneſs. We are very certain, 
that the Rays of the Sun are impriſon'd in our 


Plants and Vegetables, in our Metals and Mine- 
L 4 rals, 
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rale, and are retain'd by the Action of Bodies Npiy the 
upon Light; and ſome part of them by their Nhave d 
Sepatation from others, and their being impri. Nach: lil 
ſon'd in theſe Subſtances, and the Action of N Comet, 
Bodies upon Light, are for ever hinder'd from I the 3% 
returning to the Body of the Sun; even ſup. ¶ fderab 
Poſing it were poſlible, that any Rays emitted ¶ thouſa 
ſrom that Luminous Globe could return thither I truc, 
again, which is not very probable, they being Light 
projected with ſuch a Force and Velocity, and WW in an 
retain'd by the Attraction of Bodies, where any Il fill fc 


oppoſe their Courſe, and proceeding for ever i ihe F 
in their Rectilinear Direction, where no Bodies time 
obſtruct them. We are certain likewiſe, that than 


the Fountain of our Heat daily impairs; that I ſerve 
the vaſt Body of the Sun is perpetually a-leſſen- MW Wor 
ing and a-cooling; not only by the fuming 8 

away of his Parts, but by the nearer Approach mon 
and ſtronger Action of Cametrs in their Perihelia, I had 

which carry off great Portions of his Heat and muſ 
Subſtance. It is very probable, that theſe Specks Pia 
and Clouds which appear and diſappear on the pat 
Face of the Sun, are Vapours which fume away, I mal 
and fill the Spaces through which the Planets | ha 
move, or are attracted by their Atmoſpheres ; and Re: 


the Comets, by their ſo near approach to thc abo 
Fun, fo as to enter into his Atmoſphere, mult, tra 
Without all doubt, carry off conſiderable Por- att 
tions of this Subſtance ; inſomuch, that Sir Iſaac ſer 
Newton is of Opinion, that theſe Comets may tra 


t laſt fall into his Body, to rekindle and ſup- cif 
a} | 4 P ly 
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ly the Waſte : and that thoſe f Stars that 


have diſappear'd, and now appear, may be 


ach-like Suns, rekindled by the Approach of a 
Comet, juſt returning by the fiery Spoils of 
the Sun. And tho' theſe Effects be not ſo con- 
iderable, as to become ſenſible in three or four 
thouſand Years (tho' if ancient Hiſtories be 
true, this abatement and diminution of the 
Light and Heat has not been inſenſible) yet, 
in an infinity of Ages (this diminution being 
till ſome what) the Sun hath been reduc'd to 
the Heat and Light of a Taper long 'ere this 
time; and we had been involvd in a more 
than Cimmerian Darkneſs. But ſince we ob- 
ſerve no ſuch Effect as this, it is plain the 
World has not laſted from all Eternity. 

F VIL But that which does infallibly de- 
monſtrate, that this preſent ſtate of things both 
had a beginning, and that of themſelves they 
muſt have an end, is, That our Earth, the 
Planets, the Sun and fix d Stars do not move in 
Spaces altogether void, but in ſuch that do 
make at leaſt ſome reſiſtance to their Motions, 


have ſhewn in the preceding Chapter, that the 


Reaſon why, for example, the Planets move 
about the Sum is, that the Body of the dun at- 
tracts theſe Planets, and likewile theſe Planets 
attract the Sun; and that (ſince the Planets de- 
ſcribe E/liptick Orbits about the Sun) the at- 
tractive Force of the Sun upon the Planets is re- 
ciprocally, as the Squares of the different di- 


ſtances 
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ces of the Ellipticł Orbit from the Sun's Cen. 
: ter in its focus. But that beſides, theſe Planet; 
were driven at firſt, or at the beginning of their 
Motion (to ſpeak fo) by a Force whoſe Dire. 
ion made an Angle with the attractive Force; 
or that at the very ſame time the attractive 
Force of the Sun exerted it ſelf on theſe Pla. 
nets, they were puſh'd along in right Line, 
by a Force whole Direction was in ſome man. 
ner or other inclin'd to that of the Direction 
of the attractive Force of the Sun, otherwise 
they could never have revolv'd in Orbits. 80 
that it's evident, the Motion of the Planets 
about the Sun, is compounded of two different 
Motions in two different Directions, either of 
which being deſtroy'd, the Planets muſt haye 
fail'n into the Sun, or ſtray'd for ever in right 
Lines; and tho' the reſiſtance of the Medium 
cannot alter the Centripetal Motion, (ſo I call 
that whereby the Planet tends towards the Sun) 
yet if there be any reſiſtance in the Medium 
through which the Planets paſs, the e 
Motion (to l call the other) muſt decreaſe and 
(in an infinity of Ages) be deſtroy'd. Sir Iſaac 
Newton has indeed demonſtrated, that the Ce 
leſtial Spaces thro' which the Planetary and Co- 
metary Globes do move, muſt be void of all 
groſs material Fluids, which might make any 
ſenſible reſiſtance to them: For ſince all Fluids 
reſiſt according to their Denſities, or in propor- 
tion to the Matter they contain, as has been 
alrcady 


of Religion. 1555 


already mention d: And ſince no deaf ble reſi- 


ſtance has been obſerved to the Motion of the 


Planets and Comets, but that they freely move 
through the Mundane Space, on all Hands, 
and in every Point of the Compals, without any 
ſenſible diminution of their Motion, of neceſ- 
ſity the Spaces muſt be void of all groſs and 
ſenſible Fluids: Yet in the preſent Argument, 
unleſs theſe Celeſtial Spaces could be demonſtra- 
ted to be abſolutely and Metaphyſically void, in 
an infinity of Ages, ſome even ſenſible Reſi- 
ſtance muſt have been made to their Moti- 
ons. I readily grant, that the preſent Frame 
of things is ſo wiſely contrivd, that they may 
continue in their preſcnt Order, and obtain 
their appointed Ends for ſome thouſands of 


Years, without any ſenſible Alterations, and 


that their Uſefulneſs and Advantages do not 
depend on indiviſible Points. But when in- 
finite Duration is the Queſtion, the Argument 
is conſiderably, if not infinitely alter d. There 
are many Reaſons for ſuſpeting the Celeſtial 
Spaces, through which the Planets and Comets 


| move, not to be abſolutely void. Light is a 
Fluid, as has been demonſtrated, and paſſes 


from the f d Stars to us, and from us to them, 
and through all the ſeveral Syſtems. The Sun, 
very probably, throws out ſome part of his 
Clouds and Atmoſphere on the Planets ; the At- 
moſpheres of the Planets are elaſtick, and tho 
doubtleſs very rare at great Diſtances from 

the 
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the Surfaces of their Globes ; ſo as that a Sphere 
of Air of an Inch Diameter, of the ſame Denſf. 
ty as it is at the Surface of the Earth, if twere 
expanded as much as the Air is at the height 
of a ſemidiameter of the Earth, would much 
more than fill all the Sphere within the Orbit 
of Saturn: Yet ſtill being elaſtick, they may 
tranſmit ſome thin Vapours into one another, 
as very probably they do, by all their (not al. 
together inſenſible) Actions on the Animals on 
our Globe. The Comets ſends Steams and Va- 
pours from their Tails, ſufficient to ſupply the 
Expences of the Fluids in the Planets, as has 
been juſt now mention'd. All of them, Planets 
and Comets, have ſome ſecret Influences and 
Actions upon one another, even different from 
the bare Action of their Attractions; all which 
make it very probable, if not demonſtrable, 
that theſe Mundane Spaces are not abſolutely 
devoid of ſome extremely thin and rare Fluid, 
whoſe Action, tho' not ſenſible in any finite 
time, muſt have been ſufficient, in an infinity 
of Ages, to have deſtroy'd the projedZi{ Moti- 
on; and conſequently, long ere now all the 
Planets and Comets had been broiling in the Sun, 
had the World laſted from all Eternity; which 
not having happen'd, it's plain this preſent 
| ſtate of things has not laſted from all Eternit), 
in the Order we now behold it. | 

VIII. The real, tho' inſenſible Changes 
and Variations that happen to the Celeſtial Bo- 
dies 
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dies in this our Syſtem, in reſpect to one ano- 
ther, in their Motions, Bulks, and natural At- 

trations, amount to a convincing Proof, that 

the preſent ſtate of things was not intended to 

laſt for ever, and conſequently, could not have 

been from all Eternity. The Regular Deſcrip- 

tion of equal Areas in equal Times in the Moon, 
(on which all the Philoſophy of her Motions 
and Appearances depend) is ſomewhat diſtur- 
bed by the Action of the Sn ; beſides innu- 
merable other Variations in her Theory, which 
have not all as yet been intirely collected or 
adjuſted : All which pretty nearly happen to 
the Satellits, with reſpect to their primary Pla- 
nets: Jupiter and Saturn diſturbing each others 
Motions near their Conjunctions; and theſe 
two greater ones diſturbing the Motions of the 
leſſer, Mercury, Venus, the Earth, and Mars; 
ſo that their Aphelia are continually changing 
in a progreſſive Motion forward. The reaſon 


why the Comets move not in the Zodiac as 


the Planets do, is, that in their Aphelia they 
may be at the greateſt Diſtances from one 
another, and conſcquently, may diſturb one 
another's Motions the leaſt that may be, by 
their mutual Attractions ʒnot w ithſtanding which 


they ſo far diſturb one another's Motions, as 
ſcarce ever to return in the ſame Orbit, or 


in the ſame periodical time exactly. That the 


Motions of the Planets are, or may be diſtur- 
bed by the Comets, in their return into the 


Planetary 
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Planetary J$9/tem, is, on the Principles laid down 
in the foregoing Chapter, palt all doubt; the 
Decreaſe of the Sun's Heat, Light and Bulk, 
and conſequently, of his attractive Force, muſt 
at laſt leſſen the mean Motion of the PI. 
nets about him, and conſequently diſturb, alter 
and change the whole ſtate of the Syſtem. The 
Approachof ſome of the Comets, in their Peri. 
Halia, ſo near the un: the reſiſtance they meet 
with in their Motion by the duns Atmoſphere, 
in ſo near an Approach; and the diſturbance 
and retardation of their Motions they meet 
With in their Aphelia, by their mutual Attracii 
ons (being ſo large in Bulk and many in Num. 
ber as Obſcrvations ſhow them) all theſe Cau- 
ſes, I fay, co-operating, muſt at laſt ſo wea- 
ken their Motion, and gradually bring them 
ſo near the Jun in their Perihelia, that they 
mult at laſt drop into his Body, which muſt 
produce inconceivable Changes in this our Pla- 
 netary Syſtem. The Vapours and Streams ent 
from the Atmoſpheres of the Sun and fix d Stars, 
and from the Tails of Comets, may, on the 
Surfaces of the Planets, be chang'd into Water 
and watry Spirits, and then by a ſhow of Heat, 
may be turn'd gradually into Salts, Sulphurs, 
Tinctures, Slime, Clay, Marle, Sand, Stones, 
Corals, and other Earthy Subſtances, and ſo in- 
creaſe the Bulk, Weight and Attractions of theſe 
Planets upon one another; and Dr. Halley, by 
comparing ancient and modern ITE 
125 
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has found, that the mean Motion of the Moon, 
compar'd with that of the Earth, is actually 
increas d; which would ſcem to imply, that 
the Weight and attractive Force of the Earth is 
actually increas d. Now tho all theſe Changes 
be inſenſible in ſome hundreds or thouſands of 
Years, and tho' they be regularly irregular (ſo 
to ſpeak) and proceed from conſtant and uni- 
form Cauſes, yct, in an infinity of Ages back- 
ward or forward, they muſt have made, or 
muſt make ſuch Changes in our Jy/tem, as 
would not ſuit with the preſent Conſtitution 
of the animate or inanimate kind of Bcings 
now exiſting; and plainly ſhow the preſent 
ſtate of things not calculated for eternal Du- 
ration, in the Condition we now bchold 'em, 
and conſequently, that they could not have been 
for ever as they now be. , 

FIX. I have obſerv'd in the former Chapter, 
That the beſt Image or Idea we could frame 
of the Yy/tems of the Univerſe was, as of a 7o- 
ble and immenſe Machine, form'd upon the ſtrid- 
eſt Principles of a Diuine Geometry, the Whole, 
and its ſeveral Parts adjuſted by Number, 
Weight and Meaſure, all conſpiring towards, 
and regularly attaining ſome great and magni- 
ficent Ends, whoſe Springs arc an immaterial 
Principle (if I may fo call that of Gravitation) 
which animates the whole and all its Parts; 
an Original Impreſs, or a conſtant efflux from 
the Divine Energy, which enables the whole, 

and 
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and all the ſeveral Parts, regularly, conſtantly 
and harmoniouſly to attain their deſtin'd End; 
and Purpoſes. There are certainly remaining, 
on all the Works of Narure, infinitely many 
and overcomingly ſtrong and great Lineament 
and Tracts of Wiſdom, Contrivance and De. 
ſign, ſo wonderfully beautiful and raviſhing, 
that it muſt neceſſarily fill the Hearts of thoſe 
who take pleaſure to ſearch out the Works of 
God, with Joy, Love and Veneration for their 
All-perfe& Original. But there are many Sui 
picions ariſing from the preſent Conſtitution 
and Frame of the Univerſe; That it has alrc 
dy undergone, and may, for the future, un. 
dergo many Changes and Alterations from 
what it now appears; and conſequently, that 
it has neither laſted from all Eternity as it now 
is, nor is likely to continue for ever in its pre- 
ſent ſtate. 1. Whatever elſe may be in this 
Hſtem of things, yet we are certain, its Parts 
and Organs arc Material and Corporeal. Now 
it is not in the Nature of Material Organs to 
laſt for ever in the ſame ſtate, eſpecially if we 
join to this Conſideration, that there is no pet- 
fectly ſolid and compact Bodies, but that all 
the Bodies we know of have interſpers'd Pores 
and Vacuitics, by which ſubtil Matter enter- 
ing, mult at laſt diſſolve and deſtroy the Forms 
of Material Bodies; and the Celeſtial Bodies 
being, by reaſon, to be ſuppos'd of the ſame 


Nature with thoſe about us, they muſt, in 


time, 


_— 
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me, moulder away, corrupt and change 
heir Forms and Figures, and at laſt a ſen- 
ible Alteration. muſt be induc'd upon the 
face of Things thereby.2.Whence ſoever the 
Motions of the Celeſtial Bodies did ariſe, or 
zre continued, yet the Change on the ſolid 
Bodies of the Celeſtial Globes muſt make great 
Changes in their Motions : For tho' it were 
nue as it is much to be doubted) that no 
Motion is loſt, yet if the Texture, Size, and 
Solidity of theceleſtial Bodies may be chang'd, 
there may ſuch Changes enſue on the Con- 


different Thing from its preſent State. 3. 
There are Suſpicions, I h1t the preſent Syſtem 
has undergone ſome conſiderable Changes 
(whether naturally or {upcrnatnr-lly is not 
the Queſtion here) in reſpect of the prefent 
det of Beings that inhabit. at leſt our Planet. 
The Groſſneſs, Opacity and D+-rkneſs at pre- 
{ent on the Face of Things. the denſe and 
dulky Atmoſpheres about the Planeta rhe In- 
clemency of the Seaſons, the Malignity in 
the Elements, the Poiſon in Animals. Vege- 
tables and Minerals, all theſe ſeem to be the 
Effects of ſome great Change induc'd on Na- 
ture, and not their State, as they immediate— 
ly came out of theHands of an infinitely wiſe, 
good. and powerful Being; and no Philoſo- 
phy but that of Chriſtianity can account for 
this, which acquaints us with the Degenera- 
cy and Corruption of this preſent Set of 
Rational Beings, in withdrawing their Love 


and 


ſtitution of the Syſtem, as may make it quite 
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and Deſire from its proper Object, to Wit, Inß. 
nite Perfection, and placing it on the Creature, 
and thereby becoming groſs, fenſual,opaque, 
and irregular, and fo rendring the Change 
of the then Conſtitution of Things neceſſy 
ry. Add to theſe, the Elliptick Ordits of the 
Planets, their ſpheroidical Figures, the Oblj 
quities of their Aqratorial to their Ecliptich 
Pla nes, the ruggedneſs and deformity of their 
Surfaces, the Suſpicions of ſome univerſal 
Change on the internal Texture, at leaſt of 
ourPlanet,thediſtant wandring of the Comet, 
and the extinction and re-kindling of the 
fx d Stars; all theſe, and many more, ſuch 
as I could collect, ſeem, in ſome meaſure,De- 
viations from, the Simplicity, Uniformity 
and Facility Nature would obſerve, if not 
forc'd out of her Meaſures, and are ſhrewd 
Suſpicions, that ſome great Changes have 
been made upon the Original Frame of our 
Syſtem at leaſt. Far be it from me from ſug: 
gefting the leaſt Hint towards leſſening or de- 
preciating the infinite Wiſdom, Beauty and 
Harmony, undeniably appearing in all the 
Works of GOD: All I would inſinuate is, 
that there ſeems to appear Yeſtiges of ſome 
Alterations in the Conſtitution and Frame 
of the Univerſe, (at leaſt of that Part of it 
which principally reſpects the Human Race) 
from. its primitive Luſtre and Beauty, and 
that Paradiſaical State wherein our Holy 


Religion informs us it was originially conſti- 


tuted, The Scripture Account of the Na— 
2 | ; ture 
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i- Nite of glorify'd Bodies, and of the Paradiſe 


ures, Ne the Faithful, as alſo, of the Labour and 
que, Wroans of the whole Creation under its pre- 
ange Neat State,accounts for what one who ſoberly 
«ll Nad attentively looks into the natural Pravi- 
' the Ny of his own Heart, or into the preſent (in 


Pick Ness, and Diſtortion of our Syſtem, cannot help 

heir No obſerve AH which ſeemsevidently to hint 
rial Wo us, that the preſent Conſtitution neither 

ſt of Wis laſted, nor is to laſt for ever. 

16, X. If the fix'd Stars be not actually infi- 

the Nute in their Number, then this preſent State 
” of Things muſt, of Neceflity,both have had a 

E- 


geginning, and muſt have an End. It's certain 


tach other, ſince it's abſurd to imagine Matter 
not to be of the ſame uniform Nature every 
where; and-it's as certain, that they do not 
revolve about any common Center or Cen- 
5" Weers, ſince they have been obſerv'd never to 
le. have varied their Situations or Diſtances 
nd N om each other. Now if they be finite in 
he Number, the terminating Bodies of the ma- 
5, W'terial Part of the World muſt be all free from 
ve Attractions towards the void Part, and ſo 
0" dwuſt be all approaching towards the common 


ener of Gravity of the whole; and had, the. 


© Frame of the World been eternal, they had 
long ere now all of em met there. Space 


ly Indeed may be infinite in its Extent, but 


i- there is no imaginable Reaſon to believe the 
Number of the hd Stars is infinite, nor the 


me ſmall Degree) Gloomineſs, Perplexed- 


theſe luminous Bodies do mutually attract 
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material Part of the Univerſe boundleſs 


ſince we have very good Reaſon to believe, 
that the ſolid Subſtance has 2 very ſmall 
Proportion to the Vacuities interſpers'd even 
in our Sen, and that the Matter of this 
Univerſe is almoſt nothing in reſpe& of the 
containing Space, as has been inſinuated in 
the former Chapter. For ſince Space i 
infinite (as I ſhall hereafter demonſtrate) 
and ſince there's a Neceſſity of admitting of 
actual Vacuities, as I have formerly ſhown, 
it's plain, Matter cannot be infinite in its 
Extent, ſince thereby it is not equal to 
Space. I very much doubt, whether one real 
and true Infinite, in its proper and ſtrid 
Senſe, can be greater than another; the ſe- 
veral Parts of Relatives or Creaturely In- 
finites (ſo Icall thoſe that are generated by 
an uniform, convergent, or divergent Series, 
vide Chap. 1. Part 2.) may have finite Pro- 
portions to one another, but true Infinite 
muſt be One only, to which nothing elſe 
can be equal. Space is infinite, as being 
the Place (to ſpeak ſo) of the Divine Ubi- 
quity, and having ſome Connexion with 
the true, ſole, and proper Infinite; but 
Matter, if it be infinite, muſt either be ſo 
by the Neceſſity of its own Nature, or by 
the Will of the Creator. Not by the Ne- 
ceſſity of its own Nature, becauſe then it 
muſt be every where; which being already 
demonſtrated falſe, it's impoſlible it ſhould 
be infinite by the Neceſlity of its own Na- 
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ture: For if it be true, that Matter is not 


every where, it is poſſible it might be no 


where ; that is, it's poſſible it ſhould not be 
it all; and conſequently, it is impoſſible 
it ſhould be infinite by the Neceſſity of its 
own Nature. Not by the Will of the Crea- 
ur; for then a Creature might be equal 


to its Creator, ſince the juſteſt Image we 
can form to our ſelves of the Creator, is 


perfection, apply'd to abſolute Infinitude ; 
and if abſolute Infinitude could be apply'd 
to a Creature, then, no doubt, Perfection 
might be alſo; ſo that then an infinitely 
perfect Creature might be poſſible, that is, 
there might be two or more infinitely Per- 
fects, which is a Contradiction. Beſides, 
could Matter be infinite, being of thoſe 
Kinds of Infinites that have three Dimen- 
ons; by the Analogy and Simplicity con- 
ſtantly obſerv'd by Nature in like Caſes, 
it muſt be ſimilar, and equal to the other 
actual Infinite, to wit, Space, Laſtly, Mat- 
ter is limited, in its own Nature, capable 
of actual Limitations and Diviſions, and 
ſeems properly deſign'd for the Limits of 
Space, which is, in its own Nature, unli- 
mited ; and conſequently, Matter ſeems 


not at all deſign'd to be infinite in its Ex- 


tent, Now, if Matter be not actually infi— 
nite, in a proper Senſe, ſince Space is fo, and 
lince the fix'd Stars are limited in their 
Bulks and Sizes, it is impoſſible they ſnould 
ve infinite in their Nu mber; for when the 
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Sum is finite, and each fingle Part or D. 
viſion of the Sum is finite, the Sum of th; 
whole of ſuch Parts cannot be infinite. | 
is true, we can aſſign no Reaſon for a lin. 
ted finite Number of fix'd Stars, and iti 
not impoſſible, but that their Number my (:nter 
be as great as Created finite Matter can lifele: 
amount to, ſince all the Works of God un it's p! 
immenſe, and worthy of Him who is Om Frern 
nipotent. But ſtill they cannot amount tl Ftern 
real and proper Infinity in Number, finc: 
Matter ſeems not capable, in its own Nx 


ture, to be infinite, but deſign'd for the detig 
Bounds and Limits of infinite Space, and Deſi: 
the Conveniency of the material grofſe 6 
Part of animated Beings, who ſeem not u I ha 
be infinite in their Number. Now if the M:c 
Rx d Stars be finite in their Number, or th: WW tb!: 
material Part of this Univerſe limited in 6 low 
extent, the Bodies, as the Limits of the ever 
material Part, being quite free from Attra- I pre- 


Fions upon the Side toward the infinite MW and 
Space, mult yield to the ættracting Force MW Pla 
of the Bodies toward the common Center f ble 
Gravity of the material Part, and the Bow far 
daries yielding, the Bodies next them mult ! ter 
do ſo likewiſe, and ſo on even to the Cen- tal 
ter; for nothing but an equal Attradim I | 
on all Hands, can keep the fix'd Stars con- mi. 
ſtant in their Places, and nothing but an 5 
infinite Number rang'd up and down the u. 
infinite Space can be ſufficient for this; J h: 
wherefore, ſince it has been evidently de- 1 4d 
| monſtrated, 
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wonſtrated, that the material Part of this 
Univerſe is finite in its Extent, if the 
World had laſted from all Eternity, the 
whole Matter of this Univerſe had been 
long before this Time amaſs'd in the common 
Center of Gravity, and had there made a 
lifeleſs Heap ; which not having happen'd, 
it's plain this World has not laſted from all 
Frernity, nor can of it ſelf continue to all 
Eternity. And it's not unlikely that the 
vaſt, if not immenſe Diſtances of the fix'd 
Stars from us and one another, has been 
delign'd to retard this Effect, as long as the 
Deſigns of Providence may require. | 
XI. In the former Part of this Chapter, 
have demonſtrated the Impoſſibility of the 
Mechanical Production of Animals and Vege- 


tables; and I ſhall have Occaſion in the fol- 


lowing Chapter to make it evident, that 
every generited Animal 1s produc'd from a 
pre-exiſtent Animalcul of the ſame Species, 
and that every Vegetable ariſes from a ſmall 
Plant of the ſame Kind. And it is impoſh- 
ble it can be otherwiſe, upon our Adver- 
ſary's Scheme of admitting nothing but Mat- 
ter and Motion; for if Animals and Fege- 
tables cannot be produc'd from theſe (and 
| have clearly prov'd they cannot) they 
muſt of neceſſity have been from all Eterni- 
5; and conſequently, that all the Ani- 
mals and Vegetables that have exiſted, or 
ſhall exiſt, have actually been all in- 
cluded in the firſt of every Species : Or, 
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which is the ſame Thing, that pitching ug. 
on any one Individual of either Kind, now 
exiſtent, that all the Animals or Vepetably 
that proceed from it, were included in it- 
and it, with all theſe, was included in thy 
one from which it proceeded, and ſo on in- 
finitely backwards; and conſequently, ſine 
there is no new Production, all that ar, 
or ever have been of that Species, were once 
actually together included in one infinitely 
remote from this now pitch'd upon; and 
that any finitely or infinitely diſtant Tine 
(if they have ſo long exiſted) from their 
Generation or Production, all the Animal; 
included in the firſt of every Species wer: 
there moving and living Animalculs, and all 
Vegetables included in the firſt of every 
Kind, were there actually growing and in. 
creaſing {mall Plants. Now, ſince every 
Animal and Vegetable has been prov'd to 
conſiſt of Organs in Number infinite (tho 
if the Organs of Animals be only finite in 
Number, it will as effectually ſerve our pre- 
ſent Purpoſe) it is abſolutely impoſſible, any 
of the Species of Animals or Vegetables ſhould 
have exiſted from all Eternity, for then 
their Number muſt have been infinitely 
many, and the Animalculs and ſmall Plants, 
being Organical Bodies, and conſiſting of 
Parts, and thoſe infinitely many too, and 
being all included in the firſt of every 
Species, or thoſe infinitely diſtant from the 
preſent Individuals; theſe firſt ones of every 
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2 ux Species muſt of Neceſſity have been infinitely 
now dig; for infinitely many Organical Bodies, 
ab how ſmall ſoever, amaſs'd together in one 
n it; Body, muſt make that Body infinitely big. 
thus true, that tho' an Animal or Plant con- 
n in. ats of an infinite Number of Organical 
ſince Parts, yet their Sum, or the Animal or Plant 
are MW is but of a finite Magnitude, either becauſe 
once the laſt Organs are infinitely ſmall (as they 
tely MW really ſeem to be) or that infinite here is on- 
and ly meant in a general, or leſs rigorous Senſe, 
ime for indefinite, or ſo many that we cannot 
heit MW diſtinctly conceive their Number, or give a 


nal; MW Reaſon for their Limits: But ſeeing theſe 
er: WM Animalculs, or Seed. Plants, in this Caſe muſt 
abe finite, as conſiſting of Parts, tho' infinite- 
err ly ſmall, yet infinitely many in the firſt 
in. W Suppoſition, and of a finite Number of finite 
rv MW Parts in the ſecond Suppoſition: Conſequent- 
to MW ly, had the World laſted from all Eternity, 
10 MF the firſt of every Species muſt have been in- 
in W finitely big: So that unleſs we could admit 
e- the firſt of every Species of Animals and 
1 WM Vegetables to be infinitely big (and how ab- 
Id MW furd ſuch an Hyporheſis is, | leave the Reader 
n to judge) it is abſolutely impoſſible, that 
ly MW Animals and Vegetables ſhould have been 
„from all Eternity; neither can I ſee how this 
of Argument can be evaded, if we admit all 
d Animals and Vegetables to proceed from pre- 
y exiſtent ſmall Individuals of the ſame Spe- 
e I cies, included in the firſt of each kind. And 
u is impoſſible this can be otherwiſe, upon 
j | our 
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1:70 Philolophical Pzinciples 
our Adverlaries Scheme, if the Mechanicy 
Production of theſe be impoſlible, which | 
think I have clearly demonſtrated. 

XII. Had the World lafted from all Re 
nity as it now is, it is altogether impoſlible 
but that Arts and Sciences muſt have bee 
brought to a far greater Perfection than they 
have as yet attaind, Let us take, for ln 
ſtance, the Mathematicks : It is certain this 
Science has been more improv'd within 
theſe two hundred Years, than in all tht 
Time paſt before that, ſince we have any 
Records; and two or three hundred Years 
more, going on at the Rate of thoſe laſt paſt, 
may carry em to a Height which we cannot 
now imagine. Now it is altogether impol- 
fible the Improvements already made ſhould 
be loft, ſeeing they contain Things ſo abſo- 
lutely neceſſary to the Accommodations of 
Mankind z they will as ſoon forget the Ul: 
of Houſes and Cloaths, as the Advantages to 
be reap d from this Science  wherefore, had 
the World Eternally been, this Science had 
been brought to its utmoſt Perfection long 
*ere now. It may be alledg'd, that Innud«- 
tions, Deluges, Wars and Peſtilence might 
have deſtroy'd all the former Improvements, 
and then we ſhould have been left to begin 
anew. As for Deluges it is impoſſible they 
_ ſhould have been Univerſal, i. e. Naturally 
and Mechannically impoſſible; for the only 
Philoſophical Account of an Univerſal De- 
tige hitherto aſſign'd, viz, that of Mr. hi an 
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of Gravitation, which have been prov'd not 
to be Mechanical, in the Senſe us'd by our 
Adverſaries; and ſince there could be no 
Univerſal Deluge naturally, (and to allow a 
Principle above Nature, or the eſtabliſh'd 


Laws of Mechaniſm, 1s to yield the Cauſe) 


particular Inundations could never have been 


ſufficient to have obliterated the Remains 
of Sciences, particularly of this one, which 
by Inſcriptions on Medals, by the Ruins of 
Architecture, by Pillars, Inſtruments, and 
Machines, might have been preſerved in de- 
ſpite of every thing but an Univerſal Con- 
figration. Beſides, it's meerly precarious, 
to ſay there have been Deluges that have 
done any conſiderable Damage to the whole 
Rational Creation, and may be deny'd with 
the ſame Reaſon it is affirm'd, fince it is cer- 
tain we have heard of none of any conſi- 


derable Conſequence. It's true, there hap- 


pen'd an Univerſal Deluge in Noah's Days; 
but beſides, as I formerly ſaid, that this was 
not brought about naturally, we know not, 
if this and the other Sciences had arriv'd at 
any great Perfection before this Deluge hap- 
pen'd. So that we are not certain, if the 
Perfection of Arts and Sciences has been 
much retarded upon this Account. Wars 
and Peſtilences, it's true, have been and 
may be, but thoſe do not happen univerfal- 
ly over the whole World at the ſame Time; 
and there are always fome Countries and 
many 
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many particular Perſons who eſcape; ſo 
that it's impoſſible theſe Things could have 
obliterated all the Remains of Arte and 
Sciences. I believe it almoſt impoſſible by 
any Means, except Annihilation, or a gene. 
ral Conflagration, ſo to deface the Memory 
and Remains of all our modern Improve. 
ments, that ſome of em ſhould not laſt x 
leaſt ten thouſand Years to come; and yet 
it's certain we have no evident Footſteps d 
Improvements older than three or four 
thouſand Years. In ſhort, this Argument 
Holds good againſt every Thing but Univer- 
ſal Deluges; and to admit or ſuppoſe any 
ſuch to have been, is to yield the Cauſe, 
ſince its impoſſible to explain ſuch by the 
Laws of Mechaniſm, or to account for them 
by Matter and Motion, as Things are now ſet- 
tled; and to quit theſe, or to allow any 
thing to have happen'd contrary to 'em, is 
to admit Powers ſuperior to them, which, 
for ought we know, might have produc'd 
that which they can now ſo powerfully al- 
ter. And tho' Arts and Sciences may have 
been at a ſtand for many Ages in ſome 
Countries, yet that is nothing to the whole 
Globe. For ſince that Principle which 
prompts ſome Men to; improve Arts or 
Sciences they are inclin'd to, ſprings natu- 
rally in their Minds, according to the 
Scheme of our Adverſarics, and 1s neither 
imprinted upon them, nor were the Things 
themſelves reyeal'd to them by any ſaperior 
| Beings; 
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zeings; this Principle, in an Infinity of 
Ages, without any Univerſal Deluge, or even 
my particular one of any great Extent, 
nuſt of Neceſſity have brought Arts and 
Giences, and the other Accommodations of 
Life, to a much greater Perfection than we 
ze they have nowattain'd. From all which, 
duly weigh'd, it's plain this World has not 
Frernally been as it is now. And indeed, 
the Accounts of our Improvements anſwer 
rery well to the Time aſſign'd by Moſes for 
the Creation of the World. 

F XIII. If the Number of any generated 
Thing, which we behold on this Globe, 
does either increaſe or diminiſh continually, 
in any finite Number of Years how great 
ſoever, by any finite Number how ſmall 
ſever, then this World could not have been 
from all Eternity, in the preſent State we now 
behold it. For had it increas'd in any fi- 
nite Number of Years how great ſoever, by 
any Number how ſmall ſoever, long before 
this Time their Number had been infinite ; 
ſo that this poor Mole- Hill of a Globe had 
not been able to contain 'em : And had they 
decreas'd, their Number had been none at 
all, 7, e. the whole Race had been extin- 
guiſhed. But ſince neither of theſe has hap- 
pen'd, it's plain the preſent State of Things 
has not been for ever. It's not eaſie to be- 


lieve, for Inſtance, that the Race of Man- 


kind has been ebbing and flowing, without 
conſiderable Increaſes or Diminutions, From 
al 


1 8 
n 


2 . >» = 07 STS 
e - 


TAS ” 4 S 


WT . RY "x5 
« Fs 2 of 2 * 4 
1 I OR 0 K 9 a7 2e : 


— — — 


„Ke = 4% * _ 
RE 8 n — 


ow tb 


r 


— N 


3 — _ 2 oe © me "7 


63 Wy, _— * 


— Mn, os - 


_— — — 


Ls © 3 TS” ———— „ ory 


— n r "= 


"2 _ o a 3 DT oath — 1 5 — N £ 4 : * 2 — "* _—_ . FR. : * Aa 
* Z — —  —  —— — . . ma 9 hs — 


rr, 9 4 ep Wee 4” IP Berra 
174 Philoſophical Pzinciples 
all Eternity. We are certain Wars, Peſlilences 
amd Diſeaſes, and the other Means of De: 
ſtruction, have not been fewer for theſe 
300 Years by-paſt, than ever they have been 
ſince we have had Records; and yet it's 
plain, the Number of Mankind has conſi- 
derably increas'd in that Time. Sir Villian 
Petty, from Obſervations on Births and 
Burials has diſcover'd, that in 360 Years 
the Maſs of Mankind is doubled in theſe 
Countries. Had they thus increas'd from 
all Eternity in other Countries, all the 
Planets within our Syſtem had not been able 
to have contain'd them by this Time; yea, 
if in many Millions of Years they had'but in- 
creas'd by an Unity continually,their Num- 
ber had been infinite by this Time. But it's 
plain, both the Number of Mankind, and 
that of other Animals and Vegetables, muſt 
have perpetually increas'd, if the World has 
been from all Eternity as it is at preſent. 
And ſince their Number is but finite at pre- 
ſent, it's evident, this World has not been 
for ever as it now is. And indeed the pre- 
ſent Number of Animals does anſwer very 
well to the common Ara of the Creation. 
Theſe two laſt Arguments I have ſubjoin'd, 
not as concluſive Proofs of the Production 
of this preſent Univerſe in Time, but as 
concurring Contirmations of the former Ar- 
ments. 

F XIV. Laſtly, How improbable is it, that 
this World ſhould have been from all 1 
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2 Is there any thing we fee in any Part 


of it, or even in the whole, that has any 
ther Quality fuitable to that Cardinal one 
of Self-exiftence 2 We our ſelves are cer- 
ninly the-nobleſt Part of this Sy/-m we are 
xquainted with; and yet God knows how 
infit any of us, or even our whole Race is, 
o have ſo extravagent a Complement be- 
tow'd upon us as Selfeexiſtence, when as 
we can ſcarce be ſaid to be at all, ſo ver 
Nothing our Lives are in reſpect of ys 
wie Duration. We might, with as much 
Reaſon, imagine Mankind Omni ſcient or Om- 
wotent (which we know too well he is not) 
1s Self ex iſtent; theſe Qualities cannot be ſe- 
parated; Where: one is, all the reſt muſt 
neceſſarily be for whoſoever is Se fe xiſtent, 
muſt neceſſarily and independently be. Ne- 
teſſarily, becauſe de pending only on himſelf 
alone for Being, he may be when and while 
he pleaſes : Independently, becauſe his Being, 
and all that's neceſſary to it, depend on 
himſelf alone. By Self-exiſtence, in its true 


and poſitive Senſe, I mcan not only the not 


having a Cauſe of Being, which is but a 
Negative Quality, and concludes nothing 
Politive : But by Self-exiſlence here I mean 
del origination (if I may ſpeak ſo) or a po- 
tive Quality in ſome Being, analogous to, 
or ſomething of that Kind; as a Power to 
zive a Being to another is. It is true, we 
have no adequate Ideas of Infinity, Self-ex- 
iſtencs, Creation, and the like, and in their 

common 
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common Acception theſe are only negatin 
Qualities ; but they muſt have poſitire 
Meanings, or Ideas anſwerable to then, 
and muſt in ſome one Being imply a&irF 
and poſitive Qualities, in their proper ant 
genuine Senſe, tho' we finite Creatures can 
form no Images of them; and therefore 
the poſitive Quality imply'd by Self exiſtent, 
in its proper and eminent Senſe, muſt in- 
ply Activity, Power, and Knowledge: For 
Self-exiſtence apply'd to an inanimate Thing 
is a Contradiction, a ſelf-exiſtent Body is 
impoſſible as a ſelf- moving Body; for 1 
Thing to owe its Being only to it fell, muſt 
imply more than meer Exiſtence, it muſt 
neceſſarily involve Power, Activity and 
Knowledge. Vide Chap. ad. Part 2d. And 
conſequently, whoever neceſſarily and in- 
dependently exiſts, muſt be, in Oppoſition of 
all others; and whoever is ſo, muſt be able 
to preſerve his Being in deſpite of all other 
Powers, i. e. muſt be Omnipotent: Whoever 
is Omnipotent, muſt know all Things that arc 
poſſible to be done or let alone; for he can 
never be ſuppos'd to do that which he 
knows not how to do, i. e. muſt be Omniſ: 
cient ;, and whoever is Omnipotent and Om i — 
_niſcient, all Things elſe muſt depend on 

him; for being fo, he may make all Things 

depend of him, if already they did not 

ſo. Beſides, other Things muſt depend of C1 
him for the very ſame Reaſon, viz. be- I * 


cauſe he can make 'em do ſo. As alſo what: 
| ever 
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yer is Omnipotent and Omniſcient, depend- 
ng on nothing, and having all Things de- 
pending on him, muſt be ſupremely good 
and Wiſe ; becauſe he knows all Things, 
an do all Things, has no Reaſon nor Cauſe 
to determine him to any Thing that's bad, 
ince nothing can hurt him, nor any Power 
nnoy him. So that it's very plain, that 
whoever is ſelf-exiſtent muſt poſſeſs all the 
other ſuitable Qualifications. And ſince we 
muſt of Neceſſity admit ſomething to be 
ſelfexiſtent, how much more reaſonable is 
it to believe, that that immenſe Being, which 
poſſeſſes all other Qualities ſuitable to that 
of Self- Exiſtence, has been from all Eternity; 
and when it was his Pleaſure, has created 
this noble Repreſentation of himſelf, viz. 
This beautiful State of Things, which 
bears ſo viſible Characters of his infinite 
Power and Wiſdom, as ſhall abundant- 
ly be ſhewn hereafter. And this is the 
third Opinion about the Origination of the 
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only poſſible remaining Choice. 
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CHAP. v. 
Of the Exiſtence of a Deity. 


f 

5 1. HAT there are no Speculative 
to | Atheiſts, to me ſeems as evident, 
t ä as 


Univerſe, which muſt of Neceſlity be true, 


think) abundantly confuted, this is the 
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as that no Body who has conſider'd the 
Matter, can be abſolutely convinc'd, that 
the three Angles of a Triangle are not equi 
to two right ones. The Fool indeed, my 
have ſaid in his Heart there is no God, i. 
lewd and vicious Men may have heartily 
with'd within themſelves, that there wer: 
no ſecret Obſerver, nor that there might 
be any publick Puniſhment of their Crimes 
becauſe it's their Intereſt there ſhould he 
neither: But that a Man of an ordinaty 
Underſtanding, who has ſeriouſly ſet about 
the Matter, and has duly weigh'd the Eu. 
dences for the Being of a Deity, ſhould at 
laſt come to a full Perſuaſion of his Now 
Exiſtence, to me ſeems as impoſſible, as it 
is for one who has attentively read the firſt 
Book of Fuclid, and rightly underſtood 
what he has read, to be convinc'd, that 
the Sum of the Angles of a right lin'd Tri- 
angle, can be more or leſs than two riglt 
Angles. Ir is true, moſt Men think nothing 
of the Matter, and few give themſelves the 
Trouble to enquire, whether there be a God 
or not; they think ſuch idle Speculation: 
become thoſe only who know not how to 
live, and to make the beſt Uſe of Life that 
may be. And of this Kind of Arheifts there 
is abundance in the World; for it's certain 
we can never determine any Thing about I op! 
what we never, or but very ſlightly think; 1 \ 
and there are Millions who live and die I Cb: 
ignorant of many Self-evident Truths, by iſte 
cauſe a 
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auſe they never took the Pains to conſider 
them. But the being or not being of a 
Deity, is a Matter of that Moment to the 
Government of the World, the. neceſſary 
Conſequences whereof do ſo nearly concern 
the Happineſs or Miſery of every mdividual 
rational Creature, and the Objects that incul- 
ate the Conſideration of it are ſo many, ſo 
kfferent, and fo conſpicuous, that none but 
the wilfully blind can withſtand ſuch con- 
vincing Teſtimonies. Now tho' the Demon- 
fration of this great Truth, viz. that there 
ga ſupreme Being, who made and governs 
this preſent Syſtem of Things, has employ'd 
the Care of many wiſe and good Men, ſo 
that none can doubt of it for want of ſuf- 
ficient Proofs, who will but give them- 
ſelves leave to conſider ; yet ſince the Evi- 
dences for it can never be too many, and 
ſince ſome are to be wrought upon by one 
Sort of Argument, others by another, I ſhall 
here ſer down thoſe which agreed beſt with 
my Manner of thinking, which are found- 
ed on the Principles of a juſter Philoſophy, 
and a more genuine Explication of Nature, 
than was known *till of late. And I have 
choſen this Way of Reaſoning, the rather 
re IF becauſe our modern Atheiſts have taken San- 
in du within the Bounds of Natural Philo- 
t ph. 

l. All the Arguments of the preceeding 
e Chapter, are ſo many Proofs of the Ex- 
iſtence of a ſihreme Power, who made and 
© + N 2 governs 
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governs this preſent Syſtem of Things. For 


fince this World could neither be produc! 
by the caſual Concourſe of Atoms, neither 


could have been from all Eternity it ſelf i 


as it has been ſufficiently prov'd ; and fince 
that it now is no Body doubts; of Neceſlity 
therefore it muſt have been produc'd or 
created, ſome Iime or another, by ſome 
pre-exiſting Power. Now ſince there 5 
nothing elſe in being but this World, unleſs 
we admit that ſupreme Power we are now 
ſpeaking of; and ſince it could neither have 
been produc'd from the fortuitous Concourſe 
of Atoms, nor have been from all Eternity cf 
it ſelf, it muſt of Neceſſity have been pro- 
duced by that ſupreme Power, whoſe Being 
we now inquire into. Since then this ſ« 
preme Power, of Neceſlity muſt have created 
this beautiful Sytem of Things, and ſince 
exiſting independently, he muſt for ever 
be, and have been; therefore that great 
Power muſt neceſſarily now exiſt, All the 
Difficulty any rational Creature can have 
about the Emiſtence of a Deity, is how to 
conceive his having for ever been of himſelf 
without a Beginning. Now if we could 
avoid this Difficulty, by faying, that this 
Syſtem was produc'd by the caſual meeting 
of Atoms, or by alledging it to have for 
ever been of it ſelf, we might have ſome 
flight Pretence for our Infideliry, But ſince 
this Difficulty does equally lie againſt all 
theſe three Suppoſitions (for if the War 
Cane | 145 
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has been produc'd by the caſual] Concourſe 
of Atoms, then a Void, Atoms, and Mation, 
have for even been, without a Beginning, 
Jof themſelves; if it has been from all Her- 
iy of it ſelf, as it is, then the Caſe is plain, 
that we muſt allow ſomething to have been 
without a Beginning of 77 wherefore | 
Gy, ſince the very ſame Difficulty equally 
ind unavoidably urges all the three Suppoſi- 
tions; is it not more reaſonable and con- 
gong to allow that Being to have been for 
ever of it ſelf, without a Beginning, to 
whom we may aſcribe, and who does ne- 
ceſſarily poſſeſs all other ſuitable Perfe- 
tons, rather than either of thoſe others, 
which we know are neither endow'd with, 
nor capable of ſuch eminent ar.d tranſcen- 
dent Qualities? I will not ſay with Des 
Cartes, that becauſe in our Conception of 
Being infinitely perfe@, there muſt be in- 
duded neceſſaty Exiſtence, that therefore 
ſuch a Being mult of Neceſſity afnallz exiſt, 
But ſure Jam, ſince our main Difficulty in 
the Conception of the Exiſtence of a Being 
abſolutely perfect, is his Neceſſary Exiſtence, 
or his having for ever becn of himſelf, 
pithout a Beginning, it is much more rea- 
ſonable to ſyppoſe that Being to have for 
ever been of himſelf, who neceſſarily poſ- 
ſeſſes all other ſuitable Qualities, than thoſe 
vho neither poſſeſs, nor are capable of any 
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III. The Exiftence of Matter is a plain Bet 


1 Demonſtration of the Exiſtence of a Deiy 

| believe no Body doubts, that there noy 
exiſts a Quantity of ſolid Maſs, out of which 

the celeſtial and terreſtrial Bodies wen being 
form'd ; and tho' perhaps in our moſt (oli 
Bodies there be more Pores than Parts, or 
more Vacuity than Solidity, yet there is ſtil 
ſufficient, not to permit us to doubt of the 
Exiſtence of Matter. Wherefore ſince Mat: 
ter now actually is, whence or how came 
it firſt to be? It could never have been of 
it ſelf, ſince we are certain, that it is de 
ſtitute of all active Qualities whatſoever, 
And Self- Exiſtence, in its proper and po- 
tive Idea, ſeems to involve (beſides having 
no Cauſe for the Being of the Thing to 
which it is apply'd) ſome other active Quz 
Iities, as Power and Knowledge, as I have Forn 
already hinted. But we have already prov'd, I State 
that Matter cannot move of it ſelf, nor when I prece 
put in Motion can it reſt of it ſelf, nor of I illuſ 
it ſelf change its Courſe, nor alter its Dire- ¶ inþ» 
ction; it can neither change its Figure, nor I for 
Coluur, nor Situation; in a Word, it is endu'd W Ma) 
with no Property but Inactivity, which is wor 
a Negation. How abſurd is it then, to the 
imagine it could have brought it ſelf into Be- his 
ing, when it can do juſt nothing of it ſelf * I Cre 
To conclude, could Matter be Self-exiſtent, Po\ 
even in the Negative Senſe of the Word, it I anc 
muſt neceſſarily have been; and if neceſſa- Th 
rily, it muſt, from the Neceſſity 5 its for 
„ | 9 ' | cling, 


= wp - IB — = 2 Sr ae watt; a 3 FL ITT a Sine * 1 x 2 uw 1 


CRT 


1 


— W r 


_ 11 of Religian, 23 
being, have been ever, and every where, 
that is, it muſt be Eternal and Infinite; from 
which, it's plain, that it muſt: have been 
trery where Uniform, all Variety of Forms 
being a Contradiction, to Neceſſity ; it muſt 
have alſo been immoveable, for had it ne- 
cfarily mov'd in any one Direction, with 
determin'd Velocity, which being impoſ- 
able, it could not have mov'd at all; fox 
both theſe are ſuch Contradictions to Senſe 
ind Reaſon, as none but an Atheift can 
ſwallow. We may as reaſonably imagine, 
that Non entity ſhould bring it felf to be- 
come a poſitive Being, as conceive it poſlt 
ble, that Matter ſhould, of iz e, for ever 
have been. Beſides, admitting Matter t 
have been for ever of it ſelf, yet this wil 
rot ſolve half the Difficulties arifing in the 
Formation and Production of the preſent 
State of Things, as has been fhewn in the 
preceeding Chapter, and ſhall be now farther 
Illuſtrated. Whereas the admitting of an 


infinitely Powerful and Perfeq Reing to have 


for ever been, and to have created the ſolid 


wonderful Syſtem of Things, contracts al 

the Difficultics of Nature into this one © 

his Exiſtence. For as to the Difficulties of 
Creation, they vaniſh quite before infinite 
Power; for Power implies 3 Capacity to act, 
and infinite Power a Capacity to act every 
Thing, not involving a Contradiction. Where- 


Maſs, and out of it to have framed al 


fore, ſince Matter now actually is, and ye 
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it neither could have been for ever of it {elf 
nor had it for ever been, would that u. 
move the Difficulties ariſing in the Forms. 
tion of this preſent Syſtem of Things, but, on 
the contrary, would multiply em: Is i 
not much more reaſonable then, to adit 
an infinitely wiſe Being to have been for 
ever of himſelf £ Whereby all the Difficul. 
ties, in the conceiving the Manner of th: 
Production of this Univerſe, do vaniſh at once, 
IV. It has been formerly ſhewn, that 
this Univerſe was not form'd by the fame 
Laws it is now govern'd, and which, its {- 
veral Parts in their Actions do now obey; 
and therefore, of Neceſſity there muſt hav: 
been ſome Power ſuperiour to, and diſtin 
from that of Matter, which form'd this 9. 
ſtem at firſt, and preſcrib'd Laws for its Parts 
afterwards to obſerve. We ſee all the Char- 
ges that now happen in this material World, 
are according to the Laws eſtabliſh'd in the 
firſt Chapter. But this Syſtem of Things 
could never have been brought into its pre- 
ſent Order, by the now eſtabliſh'd Laws of 
Nature (even admitting Matter to have been 
eternally exiſtent of itſelf) as I have abur- 
r tnt a Chapter; neither 
one, nor all of theſe Laws were ſufficient 
to have ſeparated that thin and rare Fluid of MW ter, 
Light, from the other groſſer and more denſe WM the 
ones, and amaſs'd it in the Sun and fir'd otk 
Stars ; neither did the Laws of ſpecifck or 
Gravity obtain in the Formation and Situ ch 
1 gre tion 
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un of the inner Parts of our Earth, and 
the other Planets; nor in the Separation and 
Situation of the ſeveral Fluids thereof. By 
none of the known Laws of Motion was 
the Number, Magnitudes, or Diſtances of the 
ſred Stars determin'd. The Figure, Num- 
her, Denſities, Gravitations upon one ano- 
ther, Situations and Order of the Planets 
zdjuſted. The Number, Diſtances, and Mag- 
nitudes of the Satellites of Jupiter, the Form 
and Bulk of the Annulu of Saturn limited. 
In a Word, the whole Proceſs of the Forma- 
tion of the celeſtial and terreſtrial World, as 
to their principal Parts and Arangements, 
could be brought about by none of the 
Laws of Motion and Mechaniſm, that now 
obtain in this ſettled State of Things; or 
at moſt, theſe Laws had but a ſmall Share in 
their Production. Wherefore, ſince this beau- 
tiful State of Things has not been for ever of 
itſelf, nor could be form'd by the Powers 
and Laws of Nature, it 1s plain, it has been 
produc'd by ſomething ſuperior to Matter 
and its Qualities : And Ne by 
that ſupreme Being, into whoſe Exiſtence we 
re now inquiring. And truly, from what 
has been here ſaid, and a great deal more of 
the ſame Nature, alledg'd in the firſt Chap- 
ter, it isevident, we can have no Notion of 
the Formation of this preſent State of Things, 
other than what we have of a Planetary Clock, 
or any other complicated Machine, form'd by 
the Hand of a ſkilful Artiſt; where * 1 
929 „ | u es 
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Rules of Motion, and Laws of Nature my 
obtain, when it is adjuſted and finiſhed: The 
Parts of the Machine, their Figures, Sizes 
and Proportions, and the Connection and fit 
ting the whole, was brought about by vo. 
luntary Operations, different from, ang 
ſometimes contrary to the Law of Nature 
and Motion, whereby it now ſubſiſts a re- 
gular Machine, and performs its intended 
Operations; which nevertheleſs, it is not of 
itſelf able to perpetuate, withaut frequent 
Interpoſals of the ſame voluntary Power, 
and the Removal of thoſe Obſtructions and 
Diſturbances, Time, and the frail Nature of 
material Organs muſt bring upon it. And 
tho' this, no doubt, be but an infinitely low 
and faint Refemblance of that noble and glo- 
rious Work, yet it is the beſt and moſt ad- 
equate our Imgginations, without running 
upon evident Contradictions, can frame. 

F V. As the Formation and Diſpoſition 
of the great Bodies of this Univerſe, did ne- 
ceſſarily require the Hand of a Being inf 
nitely powerful; ſo likewiſe did their firſt 
Movement, and impreſs'd Motions, demand 
the Impulſe of an Almighty Hand to ſet 
them firſt a-going. For ſuppoſing the 4. 
leſtial Bodies already form'd, and rang'd 
according to their ſeveral Diſtances from 
one another; yet without this Impulſe, 
they had continued unactive, unmoving 
Heaps of Matter. Now it has been already 
ſhewn, that no Particle of Matter, nor any 
ak | bes Pals 
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Combination of Particles can move them- 
ſelves, and therefore it was abſolutely ne- 
ceſſary, that ſomething different from them- 
ſelves ſhould put them in a Motion, with a 
due Velocity, along the Tangents of their ſe» 
veral Orbits; otherwiſe they had for ever 
continu'd in the Places, and at the Diſtances 
they were at firſt ſet. Wherefore, ſince it is 
certain, that theſe glorious Bodies have been 
rolling about theſe four or five thouſand 
Years; and ſince it hath been demonſtrated, 
that they are not ſelf-moving, being ſolid 
Maſſes of Matter; ſince it has likewiſe been 
ſhewn, that 2 have been ſet a- going by 
| ſome powerful Hand; and what Hand ſuf- 
ficient for ſuch a Work, but his who is infi- 
nite both in Strength and Skill? and con- 
ſequently, he who did ſo great and glori- 
ous Things, muſt neceſſarily be. 

FVI. Not only the Formation and firſt Im- 
n WF ple of the great Bodies of this Univerſe, a- 
. long the Tangente of their Orbits, but their 
Centripetal Impulſes, whereby their Revolu- 
tions, or orbicular Motions, are perform'd, 
did, and till do require a Power beyond 
that of Matter and the Laws of Nature, to 
the Preſervation of their Motion. Sir Iſaac 
Newton has demonſtrated. that to the Mo- 
tion of any of the celeſtial Bodies in an Or- 
bit, there is neceſſarily requir'd two Impul- 
ſes, one along the Tangent of the Orbit, ano- 
ther toward the Center, about which the 
Body moves. The firſt being once im 
FC Hake 
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does continually perſevere, and 
more to be renew'd, as is 3 the 
firſt Law of Nature : The ſecond contin ' 
ally draws the cele/tial Body from its rel 
near Motion, and forces it into a an e 
Orbit; ſo that it muſt be repeated eren 
Minute of Time. Now theſe ſecondary BE 
pulſes ariſe from that Univerſal Principle 
Attrafion, whereby every Particle of Mat 
ter, and all the Bodies of this Univerſe tend 
. one another; and by which the Sun 
eing the far greateſt Body of this our 8 : 
flem, draws toward him the Planets br 
they their own Sattellites, and without which 
they would for cver wander in right Lines 
But it has been demonſtrated in the 775 
Chapter, that this Principle, whereby the Re- 
volutions of theſe glorious Bodies are per- 
form'd, is independent of the Laws of Me- 
chaniſm, and only accidental (no ways eſſen- 
rial) to Matter, but implanted. therein b 
fome extrinſick Power, and eee 
(ſince it muſt be repeated every Minute) 
muſt be perpetuated in it by ſome uninter— 
rupted Influence, or by the perſevering E- 
nergy of the firit Impreſſion. And ſeein 
there 1s nothing in Nature but Matter _ 
the Powers thereof, unleſs we admit that 
ſupreme Being for whoſe Exiſtence we con- 
tend ; therefore the Revolutions of the ce- 
teſtial Bodies, in their ſeveral Orbits, do ne- 
ceſſarily infer the Exiſtence of 2 Deity. 
F VII, The 
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s m5 VII. The Exiſtence of Animals does ne- 


| The effarily infer the Exiſtence of a Deity; for it 
us been demonſtrated in the former Chapter, 
that all Animals are, in their own Natures, 

rpetua mobilia, that they have ſome Princi- 
dle above the Power of Matter that governs 
their Motions : It has been likewiſe ſhewn, 


| Machine of an infinite Number of Organs; 
that no Animal 1s, or can be produc'd or ge- 
nerated by the Force of Matter and Laws of 
Mechaniſm, (that all Animals and Vegetables 
that ever were, or (hall be, were all created, 
or form'd at once, as ſhall be afterward 
he wn and that all theſe are abſolutely un- 
2ccountable from the Laws of Motion, and 
| conſequently, muſt ſpring from a Principle 


Powers and Properties of Matter. Now, 
whenever we forſake the Powers of Matter, 
ad the Laws of Mechaniſm, we neceſſarily 
ö muſt have Recourſe to the Exiſtence of ſome 
f Power ſuperior to, and independent of Mat- 


ter, and all its Laws and Properties, and 


conſequently, to that infinitely perfect Being, 
into whoſe Exiſtence we are now inquiring ; 
lince there is nothing beſides Matter and its 
Properties in the World, unleſs we admit 
the Exiſtence of that ſupreme Being. 

F VIII. The ſpontuneous Motions of irra- 
tional, and the voluntary Motions of rational 
Animals, the Freedom of Will, and Liberty 


of chuſing or refuſing in the latter; and, in 
a Word, 


that every individual Plant and Animal is a 


independent of, and altogether above the 
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a Word, all the Appearances of Nature,which 
are above the Powers of Mechaniſm (which 
are innumerable) are ſo many undeniable 
Proofs of the Being of a God. For fince this 
preſent Sſtem of Things has not been from 
all Eternity, of itſelf, and ſince theſe are al. 
low'd to be above the Powers of Mechaniſm, 
they muſt have been produc'd by ſome Poy:- 
er ſuperior to thoſe of Mechaniſm. But no 
Power is ſufficient for thoſe, but his, why 
alone does great and marvellous Things; who 
adjuſted all the Parts of this noble Fabrick by 
Number, Weight, and Meaſure; and there. 
fore he that brought about all theſe glori- 
ous Things, He who alone does Wonders, muſt 
neceſſarily be. 

F IX. The Preſervation of the Being and 
Faculties, both of the animate and inanimate 
Part of this Syſtem of Things, does neceſſi- I merl 
rily require the Power, and conſequently, I they 
the Exiſtence of a Being abſolutely perfect, ¶ Pow 
7. e. of a Deity. For fince this Syſſem of I un tl 
Things has not been from all Eternity, of it- I ic, 3 
ſelf, as we now behold it; and ſince there II vriei 
is no neceſſary Connection between the Be- i;, © 
ing of any one Part thereof, or of its Facul- I Bcir 
ties this preſent Moment, and their Being Nat 
the next; and ſince we ſee both have been I dot! 

reſerv'd for 3 conſiderable Time: This ent 
reſervation of the Being and Faculties of I Ben 
Things can never be accounted for, without the) 
having Recourſe to an Almighty Power,which 
may be ſufficient for all Things not involv- 
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ing a Contradiction; and therefore that Om- 
potent Being, endow'd ' with this Power, 
muſt neceſſarily he. It is true, Things (as 
they are now conſtituted by infinite Power 
and Perfection) once brought into Being with 
uch and ſuch eſſential Qualities, may be 
ſuppos'd to perſevere and continue in Be- 
ng, and in Poſſeſſion of their Qualities, till 
ſome Cauſe deſtroy them, or alter their Na- 
tures; but, if we reflect upon the poſſible 
Manner of their now Being, that is, the Pre- 
ſervation of their Being and Qualities, it 


can never be conceiv'd, without having Re- 


courſe ro an infinite Power. For either 
Things now being, were for ever ſo; that 
is, were ff exiſtent, that is, are neceſſarily- 
exiſtent, that is, are incapable of Motion, 
or Variety of Forms, which I have for- 
merly ſhewn, which is a Contradiction: Or 
they were brought into Being by an infinite 
Power; that is, had an active energy impreſs'd 
on them, to perſevere in their Being; that 
ic, are continu'd in Being by Virtue of an 
original Impreſs from an Almighty Power , that 
iz, owe neither their firſt Being, nor their 
Being now, to themſelves nor their eſſential 
Natures, but to an Almighty Fiat, which 
both produc'd them into Being, and impreſs'd 
on them a Power or Virtue ro continue their 
Being, which, if poſſible, being ſubſtracted, 
they wou'd without any other Cauſe ſink 
mto their Primitive Nothing. Without all 
Peradventure, the Works and Gifts of God are 


without 
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without Repentance, they are all immortal 
and eternal in their Beings, and eſſential 
Natures, as partaking of his own Immortal. 
ty, and being all of them, in a higher ot 
Cnr Degree, Images and Copies of his Being 
and communicable PerfeQions ; and tho 
poſſibly he might have given them different 
Natures and Conſtitutions at firſt, from what 
they now have; yet being now conſtituted 
and form'd into ſuch Beings, it may be 
doubted whether he can deſtroy the eſſen- 
tial Natures of Things thus conſtituted, an- 
nihilate theſe he has made, or eſſentially 
alter their Natures, without counteracting 
himſelf; which ſeems a Contradiction in 
infinite Perfection. There is no Doubt, 
they may paſs through infinite Varietics 
of Forms and Modifications ; and this our 
Syſtem, or the Syſtem of the whole Uni- 
verſe, with all its Inhabitants, may be 
chang'd into greatly different Shapes and 
Modifications ; yet their eſſential and gene- 
rical Natures muſt be preſerv'd and ſubſiſt 
for ever. Not by Virtue of their once being 
brought into Exiſtence, which may be con- 
ſider'd as a Tranſient Act that ſubſiſts no more, 
but by an active permanent Principle of In- 
mortality (ſo to ſpeak) which is communi— 
cated to them from the Divine Nature, as 
being his Images, and Emanations from him, 
whereby being once brought into Exiſtence, 
they are enabled tv continue in their Being 
and Natures, There is nothing more. on 
| ent 
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dent than that God cou'd create nothing but 
what ſhou'd be, in a higher or lower Degree, 
an Image or Copy of his infinite Perfections. 
The Effect muſt have ſome Reſemblance to 
the Cauſe, but this can never reach Inde- 
enence or Selfeæiſtence in a proper and 
ſtrict Senſe ; that were a plain Contradiction 
to Creation, or being produc'd. So that Per- 
ſeverance in Being in Creatures, cannot be 
the neceſſary Conſequence of their Being; 
elſe being once produc'd, they wou'd ne- 
ceſſarily continue in their Being, and be- 
come Independent for the Continuation of 
their Being, which is Inconſiſtent with the 
Nature of Creatures; but the Continuance 
of their Being is, by a Virtue or Energy, de- 
ivd from the Divine Immortality, of 
which their Being, and perſevering in Ext- 
ſtence is a Copy and Reſemblance ;, and as the 
Divine Immortality is nota dead inactive Prin- 
ciple, like a vis inertiæ; ſo neither is the 
Copy thereof in Creatures, but a living 
active Principle, which once impreſs'd, pre- 


ſerves created Things in their Being and 


eſſential Qualities, without the Neceflity of 
1 continual Interpoſition. This may be 
more eaſily underſtood by comparing it with 
the Nature of Attraction or Gravitation, and 
with the Nature of Motion in Bodies. I 
think it pretty evident that Attraction is not 
eſtential to Matter as ſuch: For were there 
an univerſal Plenum, or no Vacuities in the 
amaited finite Quantity of Matter, now 

8 being, 
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being, and no Motion, (neither of which 
imply a Contradiction) then Matter might 
be conceiv'd without Gravity, or at lezft 
it is Gravity without Effect, which in an 
active Principle, is much the ſame Thing: 
And therefore it 1s highly probable, that 
Gravity is a divine Energy impreſs'd on Mat. 
ter. Of the ſame Kind of Qualities, in 
Bodies, is Motion. And all the Motions in 
the Univerſe, not depending on Attraction, 
muſt have been originally impreſſed by: 
Cauſe different from Matter, ſince it ha 
been demonftrated that Motion is not effen- 
tial to Matter. Now it is plain, Motion i; 
an active Principle, which is continu'd by 
Virtue of the firſt Impreſſion and is not eſſen- 
tial to Bodies: After the ſame Manner like- 
wiſe may Attraction be conceiv'd to be. And 
with due Regard to the different Kinds of 
Qualities, in a proper Analogy, we may Rez- 
Ton concerning that Principle of Self. pre- 
{ſervation in all created Things, whereby 
being once brought into Exiſtence, they are 
enabl'd by Virtue of the firſt Energy to pre- 
ſerve for ever their Being and eſſential Qua- 
lities. And univerſally we may reaſon thus 
in a proper Analogy, about all the Copies, or 
Images, in the Creatures, of the particular 
Divine Attributes communicated to them, 
except Self-exiſtence and Independency. They 
all, not being meerly inertes potentia, but 
Life and Activity being eſſential to them 
all, in a higher or lower Degree. Now _ 

this 


and to the particular Natures and 
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this Principle of the Preſervation of their 
Being and Qualities, does not flow from 
the Nature of Things when brought into 
Exiſtence, (elſe they wou'd now being pro- 
duc'd, exiſt neceſſarily) but ſuppoſes an E- 
nergy, or active Principle communicated to 
them, by which they continue to be : The 
Original of this communicated Principle, the 
Great and e Origin M all Being and 
Perfettions, muſt neceſſarily be. 

F X. But that Argument for the Exiſtence 
of a Being infinitely perfect, who made and 
governs this Syſtem of Things, which of all 
others affects me moſt, is, that it is altoge- 
ther impoſſible this Univerſe cou'd have 
been better contriv'd, or more compleatly fi- 
niſh'd, than it is, had infinite Wiſdom firſt 
actually defign'd it, and then put the Deſign 
in Execution. Or, which 1s the ſame, there 
are legible and indelible Characters of infi- 
nite Wiſdom, in the Contrivance of the whole, 
and of the ſeveral Parts of this admirable 
Fabrick of the Univerſe; and it is altogether 
impoſſible for the united Skill of Men and 
Angels, to mend any one Part, or to con- 
trive it better, or even to find out any real 


Defect therein, due Regard being had to 


the univerſal Benefit of the whole 806555 
iſpo- 
ſitions of the Inhabitants of its ſeveral Parts. 


For in the Contrivance and Adjuſtment of 


the ſeveral Parts of this noble Machine, 
where the Choice is various, and ſome- 
9 | times 


W ĩ ͤ 


ahout their own Axes; about each of theſe, 


analogous to the Satellites of our Planets. 
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times infinite, that one is pitch'd upon, 
which alone could bring the moſt Advan— 
tages to the whole, or which only cou' 
bring about the deſign'd Effect. This is 1 
very large Subject, and to treat of it accord- 
ing to its Dignity, requires far greater Abi— 
lities than Jam Maſter of, and more Room 
than the Limits I have preſcrib'd to myſelf 
will admit: However, I ſhall endeavour to 
illuſtrate the ſame in the following Parti- 
culars. But firſt of all, it will be conveni- 
ent to lay down a general Scheme of this 
noble Structure. | 

Xl. Let us then conceive the Mrundan 
Space, or the univerſal Place of all Bodies, 
to be boundleſs in its Extent, or indefinite 
in its Dimenſions, and in it at vaſt Diſtin- 
ces from one another, the fix'd Stars (huge 
luminous Bodics, like the Sun) to be plac'd: 
Keeping always the ſame Diſtances from 
one another, and moving only (perhaps) 


let us imagine feveral Bodies like our PI: 
nets, rolling in ſeveral Orbits, at ſeveril 
Diſtances; and about thoſe leſſer ones, 


Each of thcſe fix'd Stars with their circum- 


ambient Planer-like Orbs, conſtituting that cer 
which is call'd a Syſtem of the celeſtial Bo- G1 
dies. And how many ſuch there muſt be Rt 
in the vaſt Extent of Space, a naked Eye cl 


in a cloudleſs Night, may give us ſome 


faint Glimpſe, but much more, a good 80 
large 
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large Teleſcope, directed towards that Re- 
gion of the Sky, which is call'd the Milky 
Fay. Our Numbers fall very ſhort here, 
ind our Arithmetick can ſcarce give us an 
Idea of the vaſt Quantity of Heng that 
adorn this ſtupendous Piece of ArchiteFure , 
and yet no doubt their Number is finite, and 
they are all included in a bounded Exten- 
ion; for Matter ſeems not capable in its 
Nature of being infinitely propagated. 
Moreover, let us conceive the glorious Body 
of the Sun, fix'd in the Center of Gravity 
(or near it) of this our Syſtem, and in the 
common Center of Motion (or focus) of all 
the Planetary Orbits. And then next to him 
Mercury (hall make his oval round, but fo 
near him, that we can rarely obtain a di- 
ſtint View of him, he being ſwallow'd up 
almoſt in the Light of the Sun. Next to 
Mercury, is our beautiful Morning and 
Evening Star Venus: Next Venus, our Earth, 
with its Attendant the Moon, perform their 
friendly Courſe, and meaſure out the Year. 
Beyond our Earth, Mars, ſingly and alone, 
revolves about the ſame Center; next to 
Mars, Fupiter, the Jargeſt of the Planets, 
with his four Satalites turn round in Con- 
cert; and laſt of all, Saturn with his five 
Guards, and his ſurrounding Annulus or 
Ring, deſcribes the remoteſt Orbit, and con- 
cludes our Syſtem. 

XII. For the Eaſe of the Reader, in 


zoing through the following Parts of this 
O 3 Diſ- 
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Diſcourſe, I ſhall ſet down here the Num. 
bers that repreſent the Periods, the Diane. 
ters, Diſtances, Gravities, and Quantities of 
Matter, in thoſe of the Celeſtial Bodies, 
which have afforded any Grounds for de- 
termining the ſame, as Mr. JWhiſton has cal. 
culated moſt of them from the lateſt Obſcr- 
vations, by Sir Iſaac Newton's Rules. 


The Periodical Times of each Planet's Revoly- 
tion about the Sun. 


E 

Mercury 1K 1 oo 088 © 
evolves 

The Eb | about | ee 264 c 

Mar 0? + the Sun = 292 : 

lylrer 1 75 5 | 13 565 6 

aturn 1 — 30 OOO © 


The midale Diſtances of the Planets fron 


the Sun. 


Mircury Sai | 9209520007 Statute 
Vents nt | 239096000 Miles 
The Earth from J 254000000} each 
Mars the 082242000 f 5000 
Jupiter | 908 280582000 Paris 
Tan 1 + 51354000 } Feet, 
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The Quantity of Matter in, and the Gravity of 


4 ſuch of the heavenly Bodies ( as afford Means 
$ of for the determining the ſame) at the ſame Di- 
dies ſlance from the Center of the Sun, is as follows, 
de. The Sun's 66690 
* Jupiter's 00060Z 
ſer⸗ Saturn's O00 284 

The Earth's odool 
1 The Moon's o0000:+ 


The Diameters of the Sun and Planets. 


The Sun's 494100 

Saturn's 043925] _ 

Fupiter's 052522 Statute 
Mars's 002216; Miles each 
The Earth's 008202 ; 5000 Pari: 
The Moon's £02223 | Feet. 
Venus's 004941 

Mercury's 002717 } 


The Diameter of the Celeſtial Bodies in En- 
5 gliſb Meaſures. 


Diameter. 
The Sun 822138} 


4875 


2175 a 
2748 f Englich Miles⸗ 
7967 


93451 
120553 


e 
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The Weight of Bodies on the Surface of the 
| Sun and Planets, o 


The Sun — 18 

On the Sur- Na Earth 012581 
: e frupiter LS 
* The Moon 08696 
Saturn 005 36 


The Denſities of the Celeſtial Bodies. 


The Moon's 700 
The Earth's 387 


The Sun's 100 
Fupiter's 076 
Saturn's ©60 


The Periodical Times of the Satellites of 
Jupiter. 
2 


H 
1 d. 18 h. 28“ 3d. 13 h. 19% 
3 Sn 
9d. 3 h. 59˙ 16 d. 18 h. 54. 


The Diſtances of the Satellites from the Center 


of Jupiter. 
Flamſteed by | | . 
22 1 
the Eclipſes 4 | 
of the, Satel. 1 24 —5 semidia- 


From the Perl 
odical Times. 


5 963} meters of 
Jupiter. 


2 


- 


The 


1d. < 
1d. 13 
5 d. 
Ive D. 
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2 1% 
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. MI 76 Periodical Times of the Satellites of 


Saturn. 
1 2 
1 d. 21 h. 187. 31 2 d. 16 h. 417. 9 
3 4 
d. 13 h. 47. 16“. 15 d. 22 h. 41. 11“ 


5 
-9 d. 7 h. 53“ 57”. 


The Diſtances of the Satellites from the Center 
| of Saturn. 


12 3 4 5)Diameters of the Ring of 
£14212 3112. Saturn. 


4 


The middle Diſtance of the Earth al Pla- 


nets compar'd with their Periodical Times. 


ͤ - A. SE es -. 


According © 0 954199 522520 152350 100000 72398 38585. 


obſervation. 
According to) 
thePeriodical pgs 3306 520116 152399 100000 72333 38710. 


Terms 


The Times of the Revolicions - of the Sun and 
Planets about their Axes. | 


The Sun in 25 Days Jupiter in 10 Hours 
The Earth in 1 Day Mars in 247 Hours 
Ihe Moon in 29 Days Venus in 23 Hours. 


'F XII. What a beautiful Scene of Things 
have we here? How ſimple, and yet how 


woriderful are the Works of Nature ? Wu” 
ike 


— — 
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like are all the Effects of infinite Wiſdom 
her Foundations are plain and ſimple, by: 


her ſuperſiruFure, various and wonderful 


Her Cauſes few, her Effects innumerable 
Her Courſe the eaſieſt and ſhorteſt poſſible 
and her Means the feweſt that can poſſibly 
bring about her Ends. Let us but conſul: 
the Books of the old Aftronomers, and ws; 
will then have ſufficient Ground to admire 
the frugal Simplicity of Nature, in this nezt 
compact Syſtem, we ſhall ſee there what 
ſorry, perplex'd Work they made, with 
their Cycles, and Epicycles, their carrying, 
and equating, their Concentrick and Excen- 
trick Circles, their Stations and Retrogradi- 


tions, their ſolid Orbs, and the perpetual 


Change of the Axe of Motion, in the ce- 
leſtial Appearances: Such a ſtrange ungeb⸗ 
metrical and contradictory Syſtem they made 


of the Heavens; whereas from theſe few 


plain and fimple Poſitions, all the Appez- 
rances of the Heavens, are acconnted for, 
with wonderful Conſiſtency and Facility. 

F XIV. The Sun being a huge Body of 


liquid Fire, brought into Fuſion by the Force 
of his Heat, and thereby ſending out Oceans 
of that thin, active Fluid, which is the 


Medium of Light, and the Cauſe of all Heat, 
turns round his own Axe, from Weſt to 


Eaſt in about twenty five Days; which | 


ariſes from his firſt Being put into ſuch 2 
Circumg yration, after his having been ſea- 


ted in his Place, And there being little ot 
| no 


— 
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Jo Reſiſtance in his Region to retard his Mo- 


on, it has continu'd ever ſince, and will 
lo, *till the Conſummation of all Things 3 
by Virtue of that firſt impreſs'd Gyration, 
hd the firſt Law of Nature. His Motion 
1bout his own Axe, has been diſcover'd by 
dorf on his Surface, and his Fluidity, from 
11s leſſer Denſity, in Reſpect of ſome of the 
lid Planets, (ſome ſolid Bodies being more 
tenſe than moſt Fluids are) his Sphericity, 
ind that all Bodies heated to ſuch a De- 
zree, as the Sun muſt neceſſarily be, muſt 
tertainly be vitrify'd; that is, muſt continue 
in a Fluid State, as long as this violent 
Heat laſts. Beſides, the Fountain being in 
Reaſon to be ſuppos'd of the ſame Na- 
ture with the Streams, ſince the Rays of 
Light are moſt certainly, a thin, rare, active 
Fluid : Much of the ſame Kind, with due 
Regard to the Circumſtances, muſt the 
Light in the Body of the Sun be; the 
zreateſt Difficulty, is to conceive how this 
Globe of liquid Fire ſhould be able to pro- 
ect his Beams with ſuch Velocity and Force, 
ſo as to be able to diflolve every thing al- 
moſt, Thar which may contribute to help 
our Imagination here, is what may be daily 
ſeen at a Smith's Forge, when the Iron is 
fo much heated, as to run into Fufon, it 
fends out copioufly on all Hands, Streams 
of liquid Fire : All ſulpbureous Bodies like- 
wife emit, and iſſue out liquid Flames, or 

burning 


Ml 
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burning Smoak, which by Reaſon of th: 
greater Gravity of the Circumambient Athy, 
ſphere, is forc'd upwards, but if there wer: 
no Atmoſphere, theſe Flames would be pro. 
jected every way equally. Now, as Bodies 
at upon Light, by emitting, refracting, and 
reflecting it; ſo Light acts on Bodies in 
heating them, and putting their Parts in ; 
vibrating Motion, wherein Heat conſiſt, 
And when their Parts are thus heated, or 
put in Vibrations, beyond a certain Degree, 
they emit Light, and ſhine, and this Emil. 
ſion is perform'd by the vibrating Motions 
of the Parts. So that ſuppoſing the Sn 
a great Body like our Earth, vehemently 
hcated, that 1s, having its Parts ſet in- 
to vehement Vibrations, theſe Vibration: 
of the Parts of the Earth wou'd force— 
ably project, and violently thruſt forth 
immenſe Oceans of this ſubtile Fluid on 
all Hands; ſo that as Light produccs 
theſe Vibrations on the Parts of Bodics, 
theſe Vibrations in Bodies, are the Cauſe 
of this Emiſſion of Light on all Hands. 
Every ſingle Particle in Bodies, when put 
in this vehement vibrating Motion, pro- 
pelling, in its Turn and Return of Vi— 
bration, a Cylinder of Light, equal to its 


Section, tho' its Center, and the Sum ot 


all the Particles of the heated Body 
urging ſo many ſuch Cylinders on all 


Hands, as is the Number of. ſuch vibri- 


ting 
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ing Particles. The greater Quantity of 
litter, and larger Dimenſions of the Sun 
Re ſpect of the Planets, makes him ſuffi- 
dent for all the Expenſes of Light, he ys 
at upon them, whereby his Bulk and Heat 
: conſtantly diminifhing, asalſo, for drawing 
the reſt of the Planets, and their Satellites 
awards him; for, as has been formerly in- 
inyated, the Force of Attraction of one Bo- 
y upon ſeveral others, at the ſame Diſtance, 
25 their Maſſes, or Quantities of Matter: 
Wherefore, ſeeing the Sun contains a grea- 
er Quantity of Matter by very far, than 
ny of the Planets, the Sun muſt neceſſari- 
draw the Planets with their Satellites to 
him; which wou'd have unavoidably come 
eo paſs, had not the Planers, at the Inſtant 
they were ſeated in their Places, receiv'd an 
Inpulſe, which drove 'em along the Tan— 
gente of their Orbits; and had not theſe two 
Motions been ſo exactly counterpois'd, thit 
neither of them ſhould over-power the o— 
ther. Theſe with the ſmall Reſiſtance they 
meet in their Courſes, and the Force of the 
Attraction diminiſhing, as the Squares of 
their Diſtances increaſe, has made 'em ever 
ince revolve in their Flliptick Orbits, in one 
of whoſe Foci, the Sun is fituated : And 
what is here ſaid of the Cauſe of the Prima- 
15 Planets Motions about the Sun, may be 
underſtood of the ſecondary Planers Motions 
about the Primary ones, All the Planers ow 
volve 
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ver interfere, and ſo each of them muſt con- 
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volve about the Sun in Elliptick Orbit, 9 
ſuch as are not very far different from they 
as alſo, moſt af em turn round their oy; 
Axes from Weſt to Eaſt ; the Earth in twen 
ty-four Hours, about an Axe, which is in 
clin'd to the Plane of the Ecliptick 661 D. 
grees: And in its Motion about the $ 
this Axe of the diurnal Rotation, obſerve 
always a Paralleliſm with itſelf ; the Reafo 


of which is evident, for if a Sphere mort 


about an Axe, this Axe (there being no 
ther Motion ſuppos'd in the Sphere) is un 


moveable, while in the mean Time every 


Point 1n the Sphere deſcribes a Circle about 
this Axe ; and therefore, if a Spbere move 
either in a curve or ſtrait Line, and at the 
ſame Time, turn round its Axe, the Ax 
ſhall always continue parallel to that Line it 
was firſt parellel to; for that Impreſſion 
which perpetuates its Rotation upon its 4x, 
and the Impulſe along the Tangent of its 
Orbit, are two diſtinct Motions, which ne- 


tinue the fame as if the other were not; ſo 
that every Body turning about its Axg, and 


at the ſame Time deſcribing a right or cur? 


Line, muſt of Neceſlity retain its Axe pr 
rallel to itſelf, if nothing elſe diſturb it. 
Jupiter, like wiſe, Mars, and Venus, and our 
Moon, do alſo turn round their Axes, from 
Weſt to Eaſt, and would retain this Pa 


rallelifm, if not diſturb'd by foreign Vio. 


lence. 


the 
ful 
ter, 
Corr 
the 
thei 
Plar 
the 
tion 
bits. 
app 
par 
8 
the 
Sat 
abe 


es of Religion. 207 
Ps Hence. The Satellites of Fupiter and Sa- 
"Urn, do likewiſe turn round their Axe, 
u oui is evident from hence, that they, like 
cn ar Moon, turn conſtantly the ſame Face or 
WB Diſt toward their primary Planett; and it is 
De ot improbable, that the others in which 
11 we have not had the Occaſion of obſerv- 


ing the like, may alſo turn round their 
Axes ;, that in a Revolution about the Sun, 
they may, in all their Parts, oftner than 
once, enjoy his Light and Heat; for it is 
from this Rotation of our Earth upon its 
Axis, that we have the Viciſſitudes of Day 
and Night, and from the Paralleliſm of the 
Axis to itſelf, in the Earth's Revolution 
about the Sun, and its being inclin'd to 
the Plane of the Ecliptick, come the beau- 
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ae u tiful Seaſons of the Year, Summer and Win- 
ftion ter, Spring and Autumn, which are of ſuch 
4, Comfort and Uſe to its Inhabitants. From 
fue the Opacity of the Moon and Planets, and 
"""Y their Sarcellites, and the Obliquity of their 
con. Planes to the Plane of the Ecliptick, toge- 
2 ther with their diurnal and annual Mo- 


tions; and ſome of em revolving in Or- 
bite, within one another, their Phaſes, their 
74 appearing and diſappearing, their total and 
partial Eclipſes ariſe. 


"Y F XV. Since their Solidity and Opacity, 
a the Similar Nature of their Orbits, and their 
10. Satellitious Attendance, their Revolutions 
ow about the Sun, and their Rotations about 


their 
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their Axes, their Gravitations and mutual 


Attractions, the Proportion of their Period 


to their Diſtances from the Center of Mo. 
tion, the equable Deſcription of Area's in 
equal Times. Since, I ſay, all theſe and 
many more Particulars ar exactly the ſame 
in our Earth, and the other Planets with 
their Satellites; it is not improbable, that 
they may be alike in other Things, and 


tliat they may have Inhabitants, both 11. 


tional and irrational, Plants and Vegoerz- 
bles, Water and Fire analogous to, tho' not 
of the very ſame Nature and Conſtitution 
with ours; and ſince our fied Stars are ex- 
atly of the ſame Nature with our Sn, 25 
ſhall be afterwards made appear, it is very 
likely that they have Planets, and theſe 
Planets have Satellites, and theſe Planets and 
Satellites have Inhabitants, rational and ir- 
rational, Plants and Vegetables, Water and 
Fire analogous to thoſe in our Syſtem. Or 
theſe Suppotitions, which not only arc not 
abſurd or contradictory ; but on the con- 
trary, highly probable, as ſhall be aftcr- 
wards made appear more fully ; what 
a noble and glorious Fahrick would pre- 


ſent itſelf to our Imaginations? How 


is it poſhble for any one who had this 
Idea of the Univerſe, to think it poſlt- 
ble, ſuch a beautiful Sem cou'd have 
been produc'd without infinite Wiſdom ? 


None but the Wilful or Obſtinate, cou'd 


reſiſt 
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refiſt ſuch a powerful Impreſſion of divine 


c 


power and Wiſdom. On the other Hand, 


how is it poſhble to conceive that, that 
immenſe Number of glorious and Sun-like 
Bodies of the fd Stars, thoſe vaſt and 
huge Bodies of ſome of the Planets (in re- 
{pet of our Earth) with their noble At- 
rndance, were made for no other Uſe 
but to twinkle on us in Winter Evenings, 
and by their AſpeFs to forbode what lit- 
tle Changes of Weather, or other pit1- 
ful Accidents were to be expected below, 
or to be peep'd at by ſome poor paltry 
Fellows of Aſtronomers ? Or can any 


Body force himſelf to think, that all Ani- 


mals and Plants, have been exhauſted in 
furniſhing out this poor Corner, while 
the other more glorious, great and noble 
Parts, are left deſtitute and bare? Cer- 
tinly they muſt have a great Opinion of 
themſelves, and of their own Habitation, 
who can think ſo poorly of the reſt of 
the Univerſe. It is true, from the great 
Reſemblance, and Analogy, between the 
greater material V orld, and the leſſer one, 
of an Animal Body ; and from this Hy- 
potheſis, of new Worlds, and new Setts of 
Living Creatures, it is bearing hard, up- 


on the noble, and glorious economy, of 
the Redemprion of lapſed Creatures : By 


conftiriing it to a dirty Mole-Hill of a fin- 
gle Planet, fome pious and enlight'ned 
Perſons, 
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Perſons, have taught, that as in an Au. 
mal Body, the Brain, the Heart, the Lung, 
the Liver, the Guts, the Spleen, and al 
the infinite Number of Conglobat and Con- 
elomerat Glands, had their ſeveral diſting 
Uſes, for purifying, refining, and ex1]- 
ting, the neceſſary Juices and Spirits, ot 
for ſecerning, and throwing off, the noxi- 
ous ones ; and yet all this Complex and 
infinite Variety of noble and wonderfully 
contriv'd Organs, were defign'd ſolely for 
the Preſervation of one Animal and thc 
Propagation of its Kind. So in the greg. 
ter material Morld, all that infinite Varie- 
ty of Stars, and Planets, might be for 
purifying and ſuhtiliſing, concocting and 
preparing the Aſtral Influences neceſſiry for 
the Preſervation, Propagation and comforta- 
ble Support of the ſeveral Setrs of Cres 
tures inhabiting this ſpoil'd, defac'd, and 
ruinous Globe of the Earth. Whatever 
may be in this, I ſhall proceed in ſuppo- 
ſing, the Planets to be inhabited, and that 
the fix'd Stars have their Planets and [n- 
habitants, yet they are not of the ſame 
Nature and Confliturion with thoſe of 
our Globe, as is evident from the diffe- 
rent Degrees of Heat and Light they cn- 
joy; as alſo from the different Vicill:- 
tudes of their Day and Night, and the 


 . Seaſons of their Year. Mercury is threc 


Limes nearer the Sun, than we, and con. 
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ſequently enjoys nine Times as much Heat 
and Light, he never removing twenty eight 
Degrees from the vaſt Body of Light. 
Fenus enjoys twice as much Heat and 
Light, and her Motion about her Axe is 
rerforin'd in twenty three Hours, and ſo 
her Day is but one Hour Jeſs than ours; 
he has all the Phaſes of our Moon, ap— 
hearing ſometimes horn'd ſometimes halv'd, 
Mars has no Inclination in the Axe of lus 
Rotation to the Plane of his Orbic, and 
conſequently enjoys a perpetual Equinox, 
but no Viflitudes of Seaſons; he receives 
but the third Part of our Light and Heat: 
Tupiter Iikewiſe enjoys a perpetual Eqri- 
wx, and a Day of ten Hours, but re- 
ceives only the twenty fifth Part of our 
Heat, and Saturn but the Hundredth. 


$ XVI. The Satellites of the ſeveral Pla- 


ts ſuffer many and various Diſturbances 
n their Motions from the Sun, as alſo, 
the Primary Planets ſuffer likewiſe from 
the Forces of the Sun, and of the Secon— 
dary Planets. Thus the Moon (if ated up- 
on only by the attractive Force of the 


Earth) wou'd by a Ray from the Center 


of the Earth, deſcribe equal Areas in equal 
limes, wou'd about the Earth in one of 
ts Toci, deſcribe a perfect Ellipſe of the 
lame Species conſtantly, whoſe Plane wou'd 
de immoveable, or always the ſame, and 
whoſe Inclination to the Plane of the Eclip- 
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tick wou'd never vary; but by the Action 
of the Sun upon the Moon, all theſe Ef. 
fects are diſturb'd, for ſhe neither deſcribes 
equal Area's in equal Times by a Ray 
from the Center of the Earth, but ſome- 
what larger ones in her Conjun@ions and 
Oppoſitions with the Sun than in her Qua- 
dratures. Neither is her Orbit always fe- 
cifically the ſame, nor is the Earth in any 
of the Foci of her Orbits; for they are 
more Curve about the eee and 
leſs toward her Conjundtions and Oppoſe 
tions : In every Revolution ſhe deſcribes 2 
new Kind of Curve, and both the Situz- 
tion of the Plane of her Orbit, and its 
Inclination to the Plane of the Ecliprick, 
varies every Moment, and all theſe Un- 
certainties and Aberrations, are multiply' 
by her nearer or remoter Diſtances from 
the Sun, beſides a great many other Irre- 
gularities too tedious here to relate. Up— 
on the Account of all which, it has been 
ſo very hard for Aſtronomers, to reduce her 
Motions to rule, and to expreſs them in 
Numbers; and yet all theſe Irregularities 
are wonderfully accounted for, from the 
Action of the Sun and Earth upon her, 
upon the common Suppoſition of the Law 
of Attraction, even to a Nicety, beyond 
which, Obſervation cannot diſtinguiſh, 23 
is evident from Sir Iſaac Newton's Theory 
of the Moon, which is a ſurprizing Con- 

firination 
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firmation of the Truth of that Principle. 
On the other Hand, the Force of the Sun, 
but eſpecially of the Moon, diſturbs the 
Motion of the Earth, as is evident from 
our Tides, which do fo exactly follow the 
Motions of the Moon, that he who knows 
the former, with ſome few collateral Cir- 
cumſtances, cannot be ignorant of the lat- 


ter; for when the Moon comes to the ver- 
tical Point of any Place, we have a Tide 


—_—— 


there, as alſo on the Place diametrically op- 


polite to it; this Tide is greater at the 
Conjun@ions and Oppoſitions of the Moon to 
the Stn, thanat her Quadratures, and great- 
eſt of all at the Equinoxes, eſpecially if 
the Moon is then in her Perigeum, the Rea- 
ſons of all which, ] have ſuggeſted in the 
ſecond Chapter. And what is here ſaid of 
the Earth, with Reſpect to the Moon, may 
be with due Limitations underſtood of 
any primary Planet, in Reſpect of its Sa- 
tellites. | 

F XVII. That the fix'd Stars are Bo- 
dies like our Sun, all the late Aſtronomers 
agree; for it is plain they ſhine by their 
own Light, ſince it 1s altogether impoſh- 
ble, that the Light of the Sun, ſhould be 
ſent to them, and tranſmitted to us, ſo as 
to make them appear ſo lucid as we ſee 
them. We ſee how faintly in Reſpe& of 
ſome of the fix'd Stars, Saturn ſhines for 
1 his-Bulk; and yet his Diſtance is but 
| 8 3 a Point, 
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a a Point, in Reſpect of the neareſt fix” 4 Star 
from the Sun. The Rays of the Sn woul! 
be ſo diſſipated before they reach'd ſo re 
mote an Obje&, that the beſt Eye of th: 
World, cou'd not by it, diſcover them, 
Their Diftance is ſo great, that the beſt 
Teleſcope, inſtead of magnifying them abore 
what they appear to the naked Eye (4: 
they do any Object, remov'd by any men- 
ſurable Diſtance, how great ſoever) docs 
conſiderably leflen them, ſo that they ap- 
pear Jike lucid Points. Belides, tho' wen 
this Globe, approach nearer 'them ſome 
twenty four thouſand Diameters of the 
Earth, (or 188304 Miles, allowing five 
thouſand Feet to the Mile) one Time of the 
Year than another, yet their Parallax 
ſcarce ſenſible, if any at all; which could 
not be, if they were at any moderate Di. 
ſtance : By Mr. Hugen's Computation, the 
Diſtance of the Syn from us, is to the Di- 
ſtance of the neareſt fix'd Star from us, as 
1 to 27664, that is (allowing the Diſtance 
of the Sun from us to be 12000 Diameter che 
of the Earth, and a Diameter to be of 7840 luc 
Miles, according to the beſt Calculations) We 
the Diſtance of the neareſt fx d Star from an 
us, is at leaſt, 2404520928 co Miles, which th 


3 Cannon Bullet, moving with the Velo- Si 
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Since then, both theſe are true, that they 
ſhine by their own Light, and that they 
ire at ſuch an immenſe Diſtance from 
us, It is plain, they muſt be Bodies like 
our Sun; which wou'd be evident, cou'd 
they be brought near us, or we near 
them, for it is only the Diſtance that 
creates our Douht. Now, this being true, 
it is impoſſible they ſhou'd be all in the 
Surface of the ſame Sphere, ſince our Sun, 
which is one of *em, cannot be reduc'd 
to this Rule. Beſides, their different Mag- 
nitudes, ſhew that they are at as im- 
menſe Diſtances from one another, as the 
neareſt of em is from us. Let us but 
imagine ourſelves remov'd at an equal 
Diſtance from the Sun, and fix'd Stars, 
we ſhould then certainly perceive no Dif- 
ference between them; for as to all the 
Planets, that we ſee now attend the Sun, 
we fhou'd not have the leaſt Glimpſe of 
them; both becauſe their Light wou'd 
be too weak to affect us, and becauſe all 
their Orbs wou'd be united in that one 
lucid Point of the Sun. In this Station, 
we ſhould have no Occaſion to imagine 
any Difference between one Star and ano- 
ther, but ſhould certainly conclude both 


Sun and fix*d Stars, of the ſame Nature; 
and knowing the Nature of one, we ſhou'd 


certainly conclude the ſame of all rhe 


reſt, viz. that if one was a lucid Globe of 
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liquid Fire, ſo wou'd all the reſt be, and 
that they were at immenſe Diſtances from 
one another. If Mr. Derbam's Con jecture 
about the appearing and diſappearing Star; 
(of which there are many Inſtances ob- 
ſervd by Aſtronomers) be true, to wit 
that they are Planets, belonging to ſome 
of the neareſt fx'd Stars; which become 
viſible, when they are in that Part of 
their Orbit, next to our Earth, and diſap- 
pear when they remove, to that Part of 
their Orbit, which is fartheſt from us. | 
ſay, were this Conjecture certain, as it is 
not improbable, then we had a certain 
Contirination of the modern Theory of the | 
celeſtial Bodies; but I am afraid, if the 
ſix d Stars actually had Planets, and they, 
Satellites, that at our Diſtance, we cou'd 
hardly ſee either. Since then, there arc 
{ſeveral probable Arguments, (ſome of which 
L hinted before) that they have attendant 
Planets, and no poſſible one to evict the 
contrary, we may ſafely conclude, that 
the f Stars, are ſo many Suns in the 
Center of 4 Syſtem of Planets and their Sa- 
gellites. PS | 

K XVII, Beſides theſe already men- 
tion d, there is another Species of heavenly 
Bodies, call'd Comets, which revolve about 
the Sun, in very, ablong Eliptick Orbits, ap- 
praaching to Parabolic Curves, The Times 
of their Pęriadical Revolutions are 127 
it r 2 ; ong, 


| 


of Religion.” 217 


long, ſince in three or four thouſand Years, 


| we have not poſitively determin'd the Re- 


turns of above one or two ; however, it 1s 
certain, that like our Planets, they do 
move in a recurring Orbit; that the Sun 
s in one of the Foci of this Orbit; that 
by a Ray from the Sun, they deſcribe 
equal Area's in equal Times; that the 
ame Law of Gravitation obtains in them, 
which does in the Planets ; that their Pe- 
riodical Times are certain and invariable ; 
ind that thetr Motions are regular, only 
their Courſe in their Orbita is not deter- 
min'd one Way, but indifterently, ſome of 
them move one Way, others another : 
They are alſo about the ſame Bulk with 
the Planets, generally ſpeaking ; and like 
them are compact ſolid Bodies, but ſur— 
rounded with a vaſtly large thin Fluid, 
intermix'd with ſeveral groſſer Particles, 
and compoſing an irregular unequally diſ- 
pos'd, and uncertainly agitated Maſs ; 
which is call'd its Atmoſphere, whole Dia- 
meter 1s ten or fifteen Times as long as 
that of its Body. Beſides which, it has 
a long lucid Train, which is rais'd in its 
Approach to the Sun, by the Heat thereof, 
and extends ſometimes to four hundred 
thouſand Miles above its Body. It is al- 
ways oppoſite to the Sun, becauſe it 1s the 
thinner Part of its Atmoſphere, extremely 
rarify'd by bis Rays; and ſo rare, _ 
T the 
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the Stars may be ſeen through it. Thi; 
Tail accompanies it through its Courſe 
over all its Planetary Regions, encreaſing in 
its Approach to the Sn, and leſſening in 
its Receſs. And, which is very obſervable 
as the Tails decreaſe, the Atmoſphere is en- 
larged, which happens in their Receſs fro: 
the Sun; and as the Tails encreaſe, the 
Atmoſphere leſſens, which happens in their 
Acceſs to the Sun, juſt as it ſhould he ac- 
carding to this Theory. Theſe Comets ſome- 
times come ſo near the Sun, as to be heat- 
ed to ſuch a Degree, that they cannot be— 
come cool again in many Thouſands of 
Years. Their Tails are broader at their 
Top, than near the Body of the Comet ; 
becauſe, in theſe almoſt void Spaces, the 
Vapours are more and more raify'd and 
dilated : And by this perpetual Rarefac- 
tion and Dilation, theſe Vapours of the 
Tails of Comets, are ſpread and diſperſed 
through our whole Syſtem ; and ſo are at- 
tracted by the Gravitation of the Planets, 
and inx'd with their Atmoſphere, as has 
been formerly ſhown ; and become a Sup- 
ply of that continual decreaſe of Fluids 
in the Planet, which is cauſed by the 
continual Conſumption on Vegetation, and 
the Putrifaction of theſe Fluids; And as 
among. the Planets, they are the leaſt, 
which revolve in leaſt Orbits, and neareſt 
che dun So it is not unlikely, theſe Co- 
niels, 
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mets, which in their Aphelia come neareſt 
the Sun, are of the leſſer Sort, that by 
their Attractiona, they may not diſturb the 
dan too much. It is not unprobable, that 
ſome of theſe Comets have viſited our pla- 
nary Regions oftner than once. The Co- 
net that appear'd in 1667, and that in 
1632, had both, by Computation, pretty 
near the ſame Orbit, the ſame Aphelia and 
Periphelia, and the ſame Inclination of the 
Plane of their Orbits to the Plane of the 
Filiptick And conſequently, it is not im- 
probable, that they were both one and 
the ſame Comet. And therefore, the Time 
of its Revolution is about 75 Years. The 
reſt of the Comets take up a longer Time 
in their Revolutions, and aſcend higher 
from our Syſtem. Beſides, the Comets, by 
reaſon of their great Number, the great 
Diſtance of their Aphelia from the Sin, 
and conſequently their long Stay, and 
low Motion in theſe Aphelia, muſt di- 
ſturb one another by their mutual Gravis 
tations And therefore, their Eccentricities, 
and the Times of their Revolutions, muſt 
ſometimes be encreas'd and ſometimes leſ- 
ſen'd; and conſcquently, it is not to be 
expected they ſhould conſtantly return in 
the ſame Orbits, and in the fame Perioai— 
cal Times exactly : It is enough, the 
Changes be not greater than may be ex- 


pected from ſuch Cauſes ; and from hence 
9 5 we 
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we may obſerve the Reaſon, why the 00. 
mets are not contain'd in the Zodiac, 1; 
the Planets are; but direct their Courſe 
differently, on all Hands, and through all 
the Regions of the Heavens; and that is, 
that in their Aphelia, where they move 
the ſloweſt, they may be at the greateſt 
Diſtances from one another, and ſo attrad 
and diſturb one another the leaſt that 
may be. The Comet that appear'd in 1680, 
approach'd the Sun nearer than a fixth 
Part of his Diameter - And by Reaſon of 
that Comet's great Velocity, at ſo near 2 
Diſtance, and the ſomewhat Denſity of 
the Sun's Atmoſphere, it muſt have ſuf- 
fer'd ſome Reſiſtance to its Motion there- 
by; and ſo muſt have been ſomewhat re— 
tarded, and muſt have approach'd ſome- 
what nearer the Sun ; ſo that in every 
Revolution, approaching nearer and near- 
er the Sun, this Comer muſt at laſt drop 
into the Sun's Body: As alſo this Comet 
may in his Aphelinm, where he moves 
the ſloweſt, be retarded by the Attraction 
of other Comet; and thereby, in his Re- 
turn, be ſwallow'd up of the Sun. At- 


ter the fame Manner, the fixed Stars, 


which by little and little expire in Light 
and Vapours, and ſo are extinguiſh'd, may 
be rckindled by Comets falling into them, 
and being recruited by this new Fewel, be 
accounted new Stars, If they be not Pla- 
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ts, accompanying the neareſt fixed Stars, 
is Mr. Derham conjectures. 

F XIX. Thus I have given a ſhort View 
of this Syſtem of Things, as it is at pre- 
ent; and I am of Opinion, it is nearer 
the Truth than the antient Theories, And 
now let any one ſeriouſly refle& upon the 
Vaſtneſs, Magnificence, Beauty, Order, and 
Symmetry of this Scheme, and try if he 
an think it the Effect of Chance; or if 
ke can ſo much as doubt, that ſome infi- 
nitely wiſe and powerful Archite has 
rear'd this noble Fabrick. But to drive the 
Argument farther, let us enquire a little 
into the particular and obvious Deſigns 
ind Contrivances of this Divine Archite@. 
And 1ſt, It is plain from what has been 
nen, that the univerſal Principle of At- 
traction or Gravitation, obtains in all the 
Great Bodies of this Univerſe ; and that 
the Motions of all the Planeta, their Sa— 
rellizes and the Comets, are govern'd by 
one Condition thereof, viz. that the Force 
thereof, at different Diſtances from the 
Center of Attraction, is reciprocally as the 
Squares of theſe Diſtances. Now, is it 
:t all probable, that ſo univerſal a Law, 
ſv powerful a Principle, and ſo conſtant a 
Rule ſhould be owing to Chance ? If one 
with 10000 Dice, ſhould throw 5000 Siſes, 
once or twice, or even ioo Siſes, once 


and again, we might poſlibly ſay, he did 


It 


— — 
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it by Chance; but if, with almoſt an in. 
finite Number of. Dice, he ſhoutd alwans, 
without failing, throw the ſame Side in 
them all, we ſhould certainly conclude, 
he either did it by Art and Contrivance, ot 
that theſe Dice could turn up on no other 
Side. Now, I have demonſtrated, that 
Gravitation 15 not eſſential to Matter, and 
ſo it might have been without it; and yet 
all the Bodies of the Univerſe, fo far as 
we can diſcover, are endow'd with this 
Principle, and obſerve this one Condition 
of it; and therefore, both were deſign'd 
by him who laid the Foundations of the 
World. 2dly, it is worth our Obſervation 
to take Notice, how conſtant and beautiful 
a Proportion, the Times of the Revolu— 
tions of all the Planets, and their Satellite, 
keep to their middle Diſtances ; for univei— 
ſally, in all the Revolutions of the Pla. 
nets about the Sun, and of the ſecondary 
Planets about the primary ones, the perio- 
dical Times is in a Seſquialter Proportion to 
the middle Diſtances ;, or the Cubes of the 
middle Diſtances, from the Center of thei: 
Motions, are in all of them (Planets and 
Satellites) as the Squares of the periodical 
Revolutions, 3dly, All the Planets and 
Comets by Rays from the Sun, and all the 


Satellites, by Rays from their primary Pla- 


nets, deſcribe equal Area's in equal Times, 
i. e. the Area's deſcrib'd, are always pro 
portions' 
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portional to the Times pretty nearly. 80 


that when they approach to the Center of 
their Motion, they move faſter, and when 
they recede from it, flower; ſo as to comms 


penſate their Nearneſs by their Swiftneſsz 


ind their Diſtance by their Slowneſs: Al 
ways making up equal Area's in equal 
Times. Theſe two ſo univerſal, and £0 
rpular Affections, of the Motions of the 
Celeſtial Bodies, are not only diſcoverable 
by Obſervation, but are the neceſſary Ef- 
fe& of the Law of Gravitation, juſt now 
mentioned to be the Principle of the hea- 
venly Motions. Can any Body now, who 
conſiders how many Things are iy Ts, 
to, and depending upon theſe beautifu 

Proportions, and regular Effects, ſo much 
33 once Queſtion whether they are tlie 
product of infinite Wiſdom ? Certainly 
nothing leſs could be ſufficient, to make 


the Comprtation, adjuſt the Forces, and dea 
termine the Powers, neceilary towards the 


production of ſuch exact and regular Ef- 
fets. 4thly, All the Planets are fo wiſely 
lituated, in reſpect of the Sun, that the 
denſer Planet is ſtill neareſt him, and the 
leſs denſe is farther removed from him; 
and the leaſt denſe of all, is the moſt 
remote. Now, can any Body think this 
was ſo order d without Deſign No cer- 
tainly, it is ſo obvious, no Body can miſs 
of it; for it ie plain, the more denſe Mat- 
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ter requires a greater Degree of Heat, to 
fit it for natural Productions; and the leſs 
denſe needs only a leſſer Degree of Heat, 
for the ſame End. And conſequently, 
their Diſtances were adjuſted for this very 
Reaſon ; and this by the by, is a Pre- 
ſumption for the Planers being inhabited, 
fince, according to their Denſities, they 
are fitted with Degrees of Heat neceſſary 
for natural Productions: Now this Adjuſt- 
ment, and theſe natural Productions were 
uſeleſs, if there were no Creatures to en- 
joy the Benefit of 'em ; and we all know 
that Nature has done nothing in vain. 
And therefore, ſince theſe Accommodations 
are provided for Living Creatures, there 
are ſuch probably to enjoy 'em. 5thly, 
The Velocity of the Planets Motions, is ſo 
adjuſted in reſpe& of the Sun, and the Je- 
locity of the Satellites, in reſpect of their 
grimary Planets, that the Planet which 1s 
neareſt the Sun, moves faſteſt ; and that 
more remote, leſs faſt; and the fartheſt, 
ſloweſt of all. And ſo in the Sarellies ; 
the neareſt to the primary Planets, moves 
2 and the remoteſt, ſloweſt, For 


ince the Centripetal Forces are reciprocally, | 


as the Squares of the Diſtances from the 
Center, and the Celerities in that Caſe, re- 
ciprocally, as the ſquare Roots of the Di 


ſtances from the Center ; and fince the 
ſquare Root of the remoter Diſtance 1s 
greater 
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greater than the ſquare Root of the nearer, 
therefore the Velocity of the nearer, is 
greater than that of the remoter. Now, 
this is a wiſe Contrivance of the Author of 
Nature; for fince the nearer Planet enjoys 
more of the Heat of the Sun than the re- 
moter, it was fit the Viciſſitudes of the 
Seaſons ſhould be quicker, that anſwering 
beſt the Ends of Natural Productions; for 
ſince their Diſtances are leaſt, and their 
Velocities greateſt, that are next the Sun, 
their Periods muſt be ſhorteſt ; and ſince 
x they all move about their Axes, moſt, if 
n. not all of them, making thereby ſome 
Aigle or other with the Plane of their 
' orbit, they muſt admit of variety of Sea- 
„ons; and where the Heat is greateſt, 
0 I there, for the Conveniency of Natural 
- BE Production, it was neceſſary the Seaſons 
r could be ſhorteſt ; where the Heat is 
I leaſt, there the Seaſons ſhould be longeſt : 
© Now, all theſe Effects are taken Care of, 
by this adjuſting of the Velocity to the 
Diſtance, And what is here ſaid of the 
' I Seaſons, in Reſpect of the Planets, may 

be underſtood of the Satellites Influences, 
from their primary Planers ;, for, whatever 
if Eff-&s the primary Planers produce on the 

ſecondary ones, 1t is doubtleſs moſt con- 

venient the Viciſſitudes thereof ſhould be 

quickeſt in the neareſt, and ſloweſt in the 

remoteſt Satellites. And this, as well as 
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the former, is a ſhrewd Preſumption of 
the Planets being inhabited ; for all this 
beautiful Contrivance is loſt, if there be 
no Inhabitant in the Celeſtial Bodies, to 
enjoy the Benefit of it. Sthly, All the 
Planets deſcribe about the Sun, in one of 
their Foci, Elliptick Orbits, of one Species 
or another; and all the Satellites deſcribe 
about their primary Planets in one of their 
Foci, Elliptick Orbits alſo ; and the Planes 
of all the Orbits do very nearly coincide 
with one another, and with the Plane of 
the Ecliptick. That the Planets deſcribe 
Flliptick Orbits about the Sun, there is no 
manner of Doubt now among Aftronomers, 
And though they fay, that the Orbits of 
the Satellites are not exactly elliptical ; yet 
that is from neceſſary Cauſes, and is not 
owing to Chance, but to the already eſta- 


bliſh'd Laws of the Univerſe ; yet till | 


their Orbits are nearer Fllipſes than any 
other Geometrical Curves, and may be re- 
duced to theſe ; and that the Planes of 


the Orbits of the Planets coincide with 
the Plane of the Ecliptick, and with one 


another nearly, is Matter of Obſervation. 


Now is it imaginable, this beautiful and 
conſtant Order of theſe three Things, of 
Elliptick Orbits, the Situation of the Sun 


in the one of the Foci, and the Coinci- 


dence of the Planes of the Orbirs with 
that of the Fcliptick, could have been 2 
| Effect 
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of Religion. 
Effect of Chance and Caſualty ? Or that 
it was without Deſign or Counſel 2 No 
certainly, for the Advantages thereby ari- 
ing to our Earth in particular, are evi- 
dent ; for thereby, the colder and more 
Northern Places of our Globe, are brought 
ſome Hundreds of Thouſand Miles nearer 
the Sun in Winter than in Summer ; 
which cannot but be of ſome ſmall Uſe 


to thoſe Places, that by the natural Courſe 


of the Earth, are depriv'd of the benign 
Influence of the Sun at that Seaſon. Now 


this Benefit woyld be conſtant, if the 


Place of the Periphelium did not change; 
but ſince that is not conſtant, the other 
z not durable, but temporary. But this 
Change 1s not now to be taken Notice 
of, ſince it is a Queſtion if theſe Irregu- 
larities were a Part of the firſt Contri- 
rance of this Univerſc. Now, though in 
the reſt of the Planeta, the Situation of 
their Periphelia is not the ſame ; yet no- 
thing 1s to be concluded from thence, a- 
gainſt this Argument, ſince we know not 
the Nature of their Inhabitants, nor of 
their natural Productions: But this we 
may conclude, ſince it is of notable Uſe 
to one of the Planets, it cannot be amiſs 
to any of them, they agreeing in moſt 
Things: But whatever be the Deſign there- 
of, yet the conſtant Order of theſe Things 
are a ſufficient Proof that they were not 

(1). 2 caſual, 


. 4 
_ 2, 07 24 DE AS 
. 2 1% * - 


9 
- r > — dt Ad. ” 2b {cot 
2 1 o 5 . 


. en = 
+ 


* Fino 
N — - 0 — 


— 


: ey,” 0 cot 
rea 


pu TIT TS TER 
r 


Eb 


_ — —_— _ nag oo g= vr 7” TIM 8 * 


— — ů * — 
wy 


_ =o eas 4, — 


\ 


3 — 81 4 a F2 Mc 


228 Philoſophical Punciples x 


caſual, but the Work of Infinite Wiſdom, 


7thly, The Sun, all the Planets, and their 


Satellites, ſo far as we have had Occaſion 
to know, move about their own Axes; 
the Axe of this Rotation is always paral- 
le] to itſelf, and they revolve all one Way, 
from Weſt to Eaſt, and that in Planes, al- 
moſt coincident with one another, and 
that of the Ecliptick. As to the Rotation 
about their own Axe, it is Matter of Oh- 
ſervation in the Sun, the Earth, Mars, Ju- 
piter, Venus, the Moon, and it is very pto- 
bable in the other two; and as to the 
Paralleliſm of the Axe of their Rotation, 
it is demonftrable @ priori, as I have for- 
merly ſhewn, and would be nicely exad, 
if the ſame were not diſturbed by ſome 
collateral Cauſes; as alſo the Coincidence 
of the Planes of this Rotation, with one 


another, and with the Plane of the Eclip- | 


tick, is fo very near the Truth, that the 
ſmall Difference from it, is not to be re— 


garded. Now, can theſe conftant and re- 
gg Effects he aſcribed to any Thing 


nt an over-ruling Providence? Can Jum- 
ble and Confuſion produce regular and 
invariable Effects? It is altogether impol- 
ſible ; and therefore nothing but the Au— 
thor of Light, and Order, and Beauty, 
could have brought about ſo uniform, and 
ſuch conſtant Effects. Farther, let us now 


5 


conſider, that all theſe beautiful and come- 


ly 


on 
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ly Proportions, all theſe conſtant and im- 
mutable Effects, all theſe uniform and re- 
cular Appearances, which agree, not to 2 
few Things, or in ſome Particulars, but in 
moſt of them ; to all the Planets, to all 
their Satellites, to the Sun, and the Moon, 
ind the Comets, and in a Word, to every 
Thing in this our Syſtem, might have been 
vary d ſeveral and diverſe Ways; and yet 
none of them would have fitted ſo well to 
the preſent State of Things, and the uni- 
yerſal Benefit of the whole Sy/lem, as theſe 
already ſettled. Thus there might have 
been an infinity of different poſſible Laws 
of Gravitation, yet none of them would 
have fitted our preſent Circumſtances, ſq 
well as the Reciprocal Duplicate, There 
are innumerable Proportions, beſides the Seſ- 
quiaſter, yet none of em had ſuited us ſo 
well, becauſe this is the Effect of the Law 
of Gravitation; and on theſe two, all the 
ſubſequent Advantages from the preſent 
cſtabliſh'd Motions of the Planet, depend- 
ing, any other, different from theſe, would 
have depriv'd us of thoſe Advantages. 
The various poſſible Diſtances of the Pla- 
nets from the Sun, the poſſible Times of 
their Revolutions, their poſſible Celerities, 
the poſſible Figures of their Orbits, and of 
the Inclinations of their Plancs to one ano- 
ther, and to the Plane of the Ecliptick, 
their poflible Den/ities and Bulls, and the 


2 bobs 


8 8 S a8 e — 
5 nn Wt ern 8 WS 3 x58 2 7 
. Wa 8 = 2 
FR 


* * 4 4 n DS | * 
, ern. ION — 


230 Philoſophical Pzinciples 

poſſible Changes of their many other 4f- 
fe@ions, are in Number infinite; and yet 
J have ſhewn, that moſt of theſe, as the 
are at preſent, bring very conſiderable Ad- 
vantages with them, to the Syſtem in gene- 
ral, which conſequently would be loſt, 
were they diſpos'd after another Manner. 
Add to theſe, that all theſe Affections of 
the Heavenly Bodies, might have been in 
no regular Order, nor conſtant Proportion 
at all, and conſequently, the poſſible Va- 
rieties of the Celeſtial Bodies might have 
been infinite among themſelves, and diffe- 
rent from thoſe now mention'd. But ſee— 
ing every Thing is adjuſted by Number, 
Weight, and Meaſure, ſeeing they obſerve 
Order and Proportion, and that every one of 
them 1s diſpos'd in the fitteſt Order the pre- 
ſent State of Things will admit; ſince 
both the whole, and the ſeveral Parts of 
the Celeſtial Fabrick, is both very good, 
uſeful, and convenient; who that conſi— 
ders all theſe Things, dares ſo much 28 
doubt whether he who did all theſe Things 
lives and reigns for ever and ever 2 Or who 
can forbear to admire and adore him, who 


weigh'd the Mountains in Scales, and the © 


Hills in a Balance; who ſtretch'd the Hea- 
vens like a Curtain, and held the Earth in 
his Hands ; whoſe Right Hand, and flrong 
Arm does wonderful Things paſt finding 


out. | 


FXX. 


of Religion. 


XX. Having now conſider'd ſome of 
the more general Affections of the Heaven- 


2 3 1 


iy Bodies, and of their Motions, and ſhewn 


ſome of the Advantages ariſing from their 
preſent Order and Diſpoſition, I come 
now to conſider the Celeſtial Bodies a little 
more particularly, and firſt, as to the fixed 
Lars: Can any thing beget a greater Idea 
of the Univerſe, or of its Creator, than 
that prodigious Number of glorious Bodies, 
like our Sun, rang'd all up and down the 
immenſe Vaſt, and remov'd at Diſtances 
from one another, anſwerable to their Di— 
ſtance from us? This, not only their dif- 
ferent apparent Magnitudes, but likewiſe 
the Number of thoſe of the firſt and ſe— 
cond Rate, does evince, For, upon the 
Suppolition, that every fixed Star is like 
our Syn, and governs in a Portion of Mun- 
dan Space, equal to our Syſtem, then there 
muſt be only as many fxed Stars of the 
arſt Magnitude, as there are Sy/ſlems that 
can ſtand round ours: But there are but 
about twelve or thirteen Spheres that can 
ſtand round a middle one, equal to them; 
and fo many are the Stars of the firſt Mag- 
nitude. Again, if we examine how many 
Spheres can ſtand round this firſt Range of 
Spheres, we will find their Number be— 
twixt forty eight and fifty two, and ſo we 
find the Number of the Stars of the ſecond 
Magnitude. As for the ſeveral other Mag- 

24 Ritucles, 
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nitudes, it is not altogether poſſible to de. 
termine their Number, becauſe they arc 
not ſo diſtinguiſhable from thoſe of the 
other Magnitudes, as the firſt and ſecond 
are. Beſides, I do not plead here for Ac- 
curacy, but only for Things being nearly 
ſo; for, I do not think that the fixed 
Stars are either all of the ſame real Mag- 
nitude, or that their Syſtems are all of 
the ſame Dimenſions : Theſe Things be- 
ing nearer any regular Proportion, than 
they are to Irregularity, is ſufficient for 
my Purpoſe ; for it is impoſſible for any 
Body, ſeriouſly to conſider in his Mind, 
or view with his Eyes, what is certain 
about theſe glorious Bodies, to hinder him- 
ſelf from being raviſh'd with the Power 
and Wiſdom of the Great God of Heaven 
and Earth. 


F XXI. How beautiful and glorious à 


Body is the Sun, and of what abſolute Ne- 


ceſſity to the Being of all Animals and Ve— 
nog As to Vegetables, it is beyond all 
oubt, that without him they could ne- 
ver riſe above the Ground ; for it is his 
Heat alone, that rarities the ſizy vegetable 
Juices about their tender Roots; and makes 
them force their Way, to diſplay all the 
Foldings of the ſlender Seed, and thereby 
to augment their Parts; juſt as we find 
his Heat raiſes the Liquor in the Thermo- 
metrical Tubes, and drives them en 
. ts 6 
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all its winding Branches; and though per- 
ha ps Animals, might make a ſorry Shift 
(ſuppoſing Food cou'd be ſupply'd them 
without his Influence) in a perpetual State 
of Darkneſs, yet it would be a very mi- 
ſerable Sort of Life, and could be of no 
long Continuance ; for we know, how 
neceſſary the Sun is to purify our Air, and 
to exhale the noxious Dews, and the bale- 
ful Vapours of the Night; we feel a ſen- 
ſible Joy in his Light, and Heavineſs in 
his Abſence ; foul Weather, and a cloudy 
Day, 1s a Diſeaſe alone, and he who un- 
derſtands the Animal CEconomy, knows the 
Reaſons, and the Mechanical Neceſſity of 
all theſe Things : One Thing every Body 
knows, viz. that by the Heat of the Sun, 
and the Action of his Rays, the Circula- 
tion is promoted and that infinite Number 
of the excretory Duds of Perſpiration, plac'd 
along all the ſuperficial Parts of the Body 
are open'd, and enlarg'd, and ſo thoſe Ex- 
halations, which Nature has deſign'd ſhould 
be carry'd out of the Body, are more freely 
and plentifully deriv'd ; which muſt needs 
* a greater Freedom to the Blood and 
pirits, the contrary of all which, happens 
in the Abſence of this Benign Star. But 
of this more afterwards. Its being ſitua- 
ted immoveable in the Center of our Syſtem, 
no Body who has been at the Pains to con- 
lider the Matter, I believe doubts now, for 
i | 1 e not 
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not to mention at preſent the Controverſy 
about the Parallax of ſome of the fixei 
Stars, which Mr. Flamſteed has obſery' 
and whereby he pretends to demonſtrate 
the Motion of the Earth, and conſequent- 
ly the Stability of the Syn ; there are ſon: 


other Arguments that will have ſufficien; | 


Weight to ſettle the Matter among thought 
ful Men. For 1ſt, It is altogether im poll. 
ble to account for the Appearances of th: 
Planets, their Satallites, and of the fie 
Stars, in any tolerable Manner, withou: 
admitting the Motion of the Earth. adh. 
It is likewiſe impoſſible to account for the 
Motions of the Comets upon any other Sup. 
poſition. And 3dly, that Analogy of the 
Periodical Times, to the middle Diſtance: 
which is the neceſſary Conſequence of the 
eſtabliſh'd Law of Gravitation, does demon- 
ſtrate the Earth's Motion 4 priori; ſo thit 
unleſs we would ſubvert the whole gyſen 
of Aſtronony, and diſprove the Cauſes of 
all the celeftial Motions, we ſhall never 
be able to prove the Stability of the Earth. 
For if the celeſtial Bodies attract one ano- 
ther in a duplicate Proportion reciprocally, to 
their Diſtances from the Center of theit 
Revolutions, then the Earth (and not the 
Sun) moves. Add to all theſe, that there 
is no tolerable Objection againſt the Earth's 
Motion, but has had a full Anſwer, and 
a plain Solution. Now what an Inſtance 
of 
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of Wiſdom and Contrivance is this, in 


placing that Fountain of Light and Life, 
in the Center of his Syſtem. How unart- 
fzl would it have been, to have ſet him 
in a Corner, when he was to have given 
Light and Warmth to all the Bodies round 
him ; beſides, to the Conſervation of any 


ſuch Suppofition (ſuch as the Tychonick or 


Ptolomiack) there are requir'd ſo many dif- 
ferent Laws of Gravitation, that any rea- 
ſonable Perſon, by inquiring into them, 
would eaſily diſcover, that whatſoever was 
Matter of Fact, yet this Poſition of ours 
was the moſt ſimple and eaſy, and look'd 


moſt like the Effects of Wiſdom and Defign : 


For here one ſingle Law, accounts for all 


| the various Motions and Appearances of 


the Celeſtial Bodies, Thus then this great 
and glorious Body is fixed, like a power- 
ful and a kindly Monarch on his Throne, 
diſtributing Light, Warmth, and Life in 
plentiful Effuſion, to all his ſurrounding 
Vaſſals, and that ſo equally, that the near- 
eſt have not too much, nor the remoteſt 
too little. Theſe are ſuch great, ſuch wiſe 


Ends, as clearly ſpeak the Ommnipotence and 


Omniſcience of their Author. Moreover, let 
us conſider, with how much Artfulneſs his 
Bulk and Situation, in Keſpect of the Pla- 
nets, is contriv'd, to have juſt 2 
enough of Matter to draw round him theſe 
Maſſy Bodies, and their Satellites, ſo various 
i Fo h N = 
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in their Bulks and Diſtances from him 
and that in regular and uniform Orbit, 


How exactly his Body is rounded, howfl 


fully it has been ſaturated with the Fluid 
of Light, to be able to laſt ſo many Year; 
without any ſenſible Diminution, tho' there 
are conſtant Emanations thereof upon his 
Attendants, As for his Rotation about hi 
own Axe, it is no doubt likewiſe, for wiſe 
Ends and Purpoſes, perhaps it may be for 
the better propagating, and emitting this 
Fluid of Light, through the Planetary Re- 
gions, or for helping forward the Revoly- 
tions of the Planets in their Orbits round 
about him. | 


XXII. We can no otherwiſe gather the 


Uſefulneſs of the ſecondary Planets, to their | 


primary ones, but by ſuppoſing the reſt may 
reap reſpettively, ſome Thing analopus, to 
the Benefits we of the Earth receive from 
our Moon, which are 1, the ſupplying 
of the Sun in the Night Time, for at leaſt 
three Fourths of the Lear. Now, how 
comfortable and delightful a Thing this is, 
Travellers and Voyagers can beſt tell, G. 
rioſity, Ambition, and Luxury, if not ſome- 
times Neceſſity, have now made it unavoid- 


able, that ſome Part of Mankind ſhould | 
be travelling by Land or Sea, in the 


Night Seaſons; how pleaſant then, ghd 
joyful a Thing is it, to have a Light held 
us forth from Heaven, not only to guide 

our 
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zur Steps, but to direct us in our Courſe, 

ind to point out to us, how our Time wears 

but? For a very little Experience, makes 

1s reap both thefe laſt Advantages from 

te Preſence arid Motion of the Moon. 
xily, She raiſes our Tides, twice in twenty 
four Hours, which how abſolutely neceſ- 
ary that is toward the Subſiſtance of Ani- 
nals and Vegetables, we ſhall now ſhew. 
Every Body knows that a Lake or Loch, 
that has no freſh Water running into it, 
will by the Heat of a few Months, and 
its Stagnation, turn into a ſtinking rotten 
Prddle, ſending forth nauſeous and poyſo- 
nous Steams ; for tho' I do not think, the 
conſtituent Particles of Water themſelves, 
ire alter'd by this Stagnation, yet no Wa- 
ter is abſolutely pure, but contains a grea- 
ter Quantity of Fleſhy, Bony, Earthy, Sa- 
lin, Metallick, and Vegetable Particles, 
than of pure Element; and it is upon 
theſe, the Heat operates, by diſſolving their 
Union, and combining them in new Forms, 
and ſeparating theſe Salin, Sulphurous, and 


TT 


other noxious Particles which produce this 


Effect. Now though there be many thou- 
ſands of freſh Water Rivers, daily run- 
ning into the Sea, yet they are very 


inconſiderable in Reſpect of the vaſt Ocean 


of Salt Water, and wou'd by no Means hin- 
der its Stagnation, and conſequently, its 
Corruption and Stinking. But admit the 
| Ocean 
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Ocean once ſtagnated, and then the firſt 
Effet won'd be, that all the Places toward 
the Shores, wou'd be firſt wrought upon 
by the Action of the Sun, and turn'd to 1 
Memphitis, and then by Degrees it wou'd get 
farther, 'till the whole were become more 
baneful and poyſonous than the Lake of 50. 
dom and Gomorrha, whereby the Fiſhe; 
wou'd be firſt deſtroy'd, and by the nox- 
ious Steams thence ariſing, afterwards the 
Plants and Animals; whereas by this Action 
of the Moon, the Waters are lifted up in 


a Heap, as it were, and then let fall again; 
whereby the Waters near the Shores, are 


conſtantly ſecur'd from Stagnation and Cor- 
ruption, and the beginning Malady ſtifled. 


This perpetual Change of new Water on 
the Shores, keeping any one Portion there- | 
of, too ſhort a Time, expos'd to the Heat 
of the Sun, to have its Mixture corrupted, | 
Now, what a noble Contrivance have we 
here ! By appointing an Attendant to our 


Earth, all the Vegetables and Animals are 


preſerv'd from certain Deſtruction; (but! 
am of Opinion, that to the full Effect of 


this wiſe Deſign, the Salt of the Sea does 
very much contribute; for as I have ſaid 
before, and my obſerve afterward, the 
pointed ſlender Particles of the Salt ſtick 
the Parts of Bodies ſo together, that the 
Particles of Heat cannot fo eaſily tear 'em 


alunder ; and it is Fact, and Obſervation, that 
there 


a, , 
— ä 


of Religion. 239 


there are many ſaline Rocks and Mountains 
liſpers'd over the Foundations of the great 
Ocean.) Beſides this, how many Convenien- 
cies for our Navigation, in Rivers and Har- 
hours, does this Ebbing and Flowing of 
the Sea afford? No Body that conſiders 
them, can ceaſe from Wonder, or can con- 
nue in Unbelief. And here perhaps it 
will not be amiſs to conſider, that if our 
Farth had any more than one Moon attend- 
ng it, that we ſhou'd receive more Damage 
than Advantage from it; for tho' perhaps 
thereby our Light in the Night (provided 
ſhe were of any Bulk, or at at any Diſtance 
near to that of our preſent Moon) might 
be augmented, yet at the Conjun@ions and 
Oppoſitions with one another, and with the 
dun, we ſhou'd have Tides that wou'd raiſe 
the Waters over too much of our dry Land, 
ind in their Qnadratures, we ſhou'd have 
no Tide at all. In ſhort, if our Moon were 
bigger or nearer the Earth, or if we had 
more than one, at any tolerable Diſtance 
from us, we ſhou'd be every now and then 
in Hazard of being drown'd; and if our 
preſent Moon were leſs, or at a greater Di- 
ſtance, or if there were none at all, we 
hou'd be in Hazard of being ſtifled by the 
noxious Steams ariſing from the Ocean, 
which wou'd ſtagnate more than it now 
does. From all which it's evident, how 
wiſely our Satellite has been contriv'd for 
our 
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our Purpoſes. As for the numerous Atten- 
dants of Jupiter and Saturn, they muſt be 
reaſonably expected to fit the Neceſſities 
of the Inhabitants of theſe Planets, ſince © tude 
our Moon ſuits us fo well. As to Jupiter, I Dian. 
conſidering his Bulk and Diſtance from the I the | 
Sun, being near 400 times bigger than our I third 
Earth, and receiving but a twenty-fifth I £4777 
Part of our Heat, in what a diſmal State I and 

of Cold, and Darkneſs eſpecially, wou'd tus 
he be in? Were it not for his Moons or Sa. to t! 
zellites, and for his Rotation about his Axe, maki 
in about Ten Hours : Whereby the lit- one 
tle Vigour of his Light and Heat, is con- othe 
penſated, by its quick Returns. His Satel- and 

lites being each of them as big as our Earth, I vii 
and reflecting in upon Him ſo ſtrong, briſk, I t. 
and vivid a Light as they do: And their I have 
Revolutions being ſo adjuſted, as may be the 

ſeen in the Table of them in the Begining of four 
this Chapter It thereby happens, that ſcarce of © 


—— #SO—_— — 


in the 
ſerv*d 
oatlo! 


any Part of this Planet is any Time with- as | 
out the Preſence and Influence of ſome Fuß 
one or more of theſe friendly Attendants. of 
So that by this numerous Retinue, their wit] 
ſtrong Light, the encreaſing Periods of mot 
their Revolutions, as they are diſtant from ner. 


him, and his quick Motion about his Axe, and 
his Light and Heat are wonderfully en— hay 


creas'd, from what they wou'd be without fart 
theſe Contrivances and Adjuſtments. But 15 h 
that which is the fineſt Contrivance of all, I *P 


in 
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ten- in theſe Satellites is (as Mr. Derbam has ob- 
be ſerv'd) in their Latitudes, or their Eva- 
ties J gation towards Pupiter's Poles, the Lati- 
tude of the innermoſt being + of Jupiter“ 
Diameter, of the next +, the third 4 and 
the laſt going beyond Fupiter's Poles, one 
third Part of his Diameter: And as their 
Latitudes differ according to their Diſtances, 
and Periods, ſo they change their Lati- 
;u#s in ſhorter or longer Times, according 
to their leſſer or greater Latitudes; ſome 
making their Progreſs towards his Poles 
one Way, whilſt ſome are wandering the 
other, ſome ſtaying there a longer Time, 
and ſome a leſſer and a leſſer Time, by 
which quadruple Variety, thoſe large Tracts 
towards the polar Parts of this huge Planer, 
have a conſtant and yet various Share in 
the Light, and kindly Influences of theſe 
four Moons, and are ſcarce ever depriv'd 
of one or other of them. As to Saturn 


. Jas he is yet farther from the Sun, than 
© Jupiter, and has but the hundredth Part 
; of our Heat, he is accordingly provided 
r with more Satellites (at leaſt five 1t not 
f more) adjuſted much after the ſame Man- 
n ner, and appointed for the ſame Ends 
„ and Purpoſes with thoſe of Jupiter, we 
: have now deſcrib'd. But he has ſtill a 
tarther Proviſion made for him, and that 
is his Ring the moſt ſuprizing and ſingular 


„ Appearance in all the Celeſtial Regions: 
R Its 
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Its ſize 1s prodigious, being more than 
twice as broad in Diameter, than Saturn 
is: And the Breadth of the Ring it ſelf 
about a fourth Part of Saturn's Diameter: 
And its Diſtance from his Body about the 
ſame Length, whereby the Sun's Heat and 
Light has a free Admittance between the 
Planet and its Ring, while other Heat and 
Light is at the ſame Time reflected in up- 
on it, by this Ring. Its Thickneſs is ſcarce 
perccivable, which prevents its throwing 
any great Shadow on Saturn. But its 
Smoothneſs and reflecting Faculty, is very 
conſiderable, as is evident from the ex- 
ceeding Brightneſs and Illuſtration it re- 
verberates on its Planet: So that it ſeems 
not unlikely, that it may be a Kind of 
ſpecular Contrivance, for reflecting Heat 
and Light on its central Sovereign, in 
his great Diſtance from the Source of 
Light and Heat. And very probably Sa- 
turn's Period, on his Axe, or diurnal Ro- 
tation, may be pretty quick, and his In- 


clination to the Plane of his Ring, or Plane 4 
of his Orbit pretty large, as it is in Fupi- 8 
ter, to make all theſe wiſe Proviſions and N 
Accommodation perfect and compleat. But 

farther we may obſerve one ſignal Inſtance 9 
of Wiſdom and Contrivance, in placing the P 
Heavenly Bodies at ſuch a Diſtance from 1 
each other, and eſpecially the greateſt at 


the greater Diſtance; for had they been y 
ſituated 


Lo 
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fituated much nearer to one another, they 
would have caus'd prodigious Diſorders in 
very different Manners; and in Particular 
ſuch deſtructive Tides, wherever there was 
any Quantity of Fluids, or great Oceans, 
that neither Animals nor Vegetables would 
have been able to ſuſtain their Fury; 
which by this prudent placing the Hea- 
venly Bodies, at ſuch a Diſtance from one 
another, are intirely prevented. 3dly, 
From our Moon the Eclipſes call'd by her 
Name proceed, which 1s of exceeding Uſe 
in Navigation ; for by them the Differences 
of Meridians, and the Longitudes of Places 
are determin'd. Of the ſame Uſe arc the 
Eclipſes of the Sun, and of the Satellites 
of the other Planets; which laſt being. ſg 
frequent, are of wonderful Afliſtance, to- 
ward the Solution of this ſo deſirable 
and ſo much deſiderated Problem. And up- 
on this Head of Navigation all Aſtronomy 


comes in, without which the other were 


— — 


meer groping in the Dark; but the World 
is already ſo ſenſible of the Advantages 


ariſing from the Motions and Appearances 
of the Heavenly Bodies, in the Matter of 


Navigation, that I ſhall inſiſt no farther 


on this Topick, neither ſhall I mention, the 
probable Influence the Moon has on Vege- 
tables, irrational or rational Animals : The 
laſt having been fully canvaſs'd, in that 


curious Treatiſe of the Accurate and Learned 
| R 2. Dr. 
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Dr. Mead in his Book de Iinperio Solis G 
Lune in Corpora Humana, but from this 
whole Section about the Uſe of the Arten- 
dants of the Planets (ſhall infer, that they 
are not mute Perſons, in this great Drama 
of the World, but loudly proclaim the 

Wiſdom and Being of their Author. 
XXIII. As to the Comets, I have lit- 
tle more to ſay about them, than what! 
have already ſaid, their Natures, Orbits, 
Motions, and Situations, have been ſo late- 
ly determin'd, (indeed it is but of late, 
that the Aſtronomy of the Planets them- 
ſelves, and their Satellites has been brought 
to any tolerable Perfection, and much la- 
ter ſince final Cauſes have been cultiva- 
ted, with Care becoming ſo noble and uſe- 
ful a Part of Philoſophy) and there are ſo 
few accurate Obſervations about them ex- 
tant, ſo few of them, that we know of, 
have viſited us twice, that we have ſcarce 
any ſolid Foundation to build our Reaſon- 
ing upon, all I think can be rely'd on is, 
that they are ſolid Bodies like our Planets, 
that like them they move in Regular very 
oblong Elliptick Orbits, in one of whole 
Centers or Foci the Sun is plac'd. That 
they do revolve by the ſame Virtue: of 
Gravity, and by the ſame Law thereof, 
as theſe do. That their Train is raiſed by 
the Hear of the Sn as they deſcend toward 
him in their Periphelium, ſeeing it encreaſes 
in 
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in its Deſcent towards the Sun, and leſſens 
in its Aſcent from him. That this Train 
is only the more Fluid Part of its Atmoſ- 
obere extremely rarify'd. That ſome one 
or more have return'd jn the ſame Orbits 
ind with the other determining Circum- 
ſtances, pretty nearly, whereby it is ren- 
der d probable that theſe were one and 
the ſame, only in different Revolutions. 
And if the Uſes aſſign'd to them by Sir 
Iſaac Newton be real, as they are not im- 
probable, ro Wait, the ſupplying the De- 
ficiency and Expences of all the Sorts of 
Fluids neceſſary or uſeful to our Syſtem 
in general, and to our Globe in particular, 
| mean not only Light and Heat to the 
Sun and fixed Stars, Water and watery 
Vapours to our Atmoſphere, but the moſt 
ſubtile, moſt uſeful, and neceſſary Part 
(towards Life and Vegetation) of our 
Air to that Flaſtick Fluid. And very pro- 
bible, other Advantages Analogous to theſe 
they bring to our Earth, and ſuited, to 
their particular Wants, to the other Pla- 
nets and their Satellites, If, I ſay, theſe 
Uſes aſſign'd to them, and juſtly riſing 
from their Natures, and the known An- 
logy of Things, be real, then theſe wandring 
frightful Bodies may be juſtly conclu- 
ded joyning in the Chorus and a re- 
ſounding the ſame Hallelyjah. 


R 3 
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F XXIV. Come we now to enquire in- 
to the Wiſdom of the Contrivance of tlie 
Planets. But having already ſhewn the 
Analogy between them and our Farth, and 
how probable it is that they are inhahi- 
ted by Creatures fitted for ſuch Habita— 
tions, I ſhall content my ſelf with point- 
ing out ſome of the moſt conſiderable In- 
ſtances of Den and Wiſdom in this our 
Planet; hoping the Reader will reaſon 
after the ſame Manner (bating particular 
Circumſtances) ef the reſt, and that, both 
becauſe the deſign'd Brevity of this Trea- 
tiſe will not permit me to be ſo particu- 
lar as the Subject deſerves, and becauſe, 
if Analogy hold in general, the particular 
ones (with Allowance for the Circum- 
ſtances) will eafily follow. And firſt, let 
us conſider the Advantages ariſing to us 
by the Rotation of the Earth about its 
own Axis We, the Inhabitants of this 
Globe, are ſo made, that once in ſixteen 
or twenty Hours at moſt, we require a 
Time for Relaxation ;, and generally ſpeak- 
ing, in all healthful People, this Time is 
pretty equal, between fix and nine Hours; 
the Store-houſes of our Spirits will not 
permit any longer Application than twen- 
ty Hours, without Injury to our Conſtitu— 
tions, and much about the Time of fix 
Hours 1s requir'd to fill them again; and 
vencrally ſpeaking, it is neceſſary wt an 

ter- 
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Alternation of Application and Relaxation, 
ſhould be once in twenty four Hours. 
It's true, Cuſtom and Education, may get 
the better of theſe natural Propenſities, 
and a very ſtrong Conſtitution may bear 
out with harder Meaſures for ſome Time; 
but the Young, and the Weak, and almoſt 
all at their own Liberty, naturally run 
into a Relaxation, and recruiting their 
Spirit by Sleep, once in twenty-four Hours, 
lt was likewiſe neceſſary, that the Air 
ſhou'd be at leaſt cool and temperate, du- 
ring the Time of this Reſt; for we ge- 
nerally find thoſe that ſleep in the open 
Air, or even while the Sun 1s above the 
Horizon, the worſe for it; the Sun and 
Heat exhaling the natural Perſpirations 
too violently, while they are crude (hence 
it comes, that People generally ſweat moſt, 
who fleep in the Day-time) and railing 
too quick a Motion in the Blood, where- 
by the Sleep is leſs calm, and more di- 
ſturb'd. And tho' we generally perſpire 
more in the Night than the Day, yet the 
Perſpiration is leſs crude, more natural, 
and leſs violent, and more according to 
the Neceſſities of our Conſtitution, in the 
Night than the Day. Beſides that of Ne- 
ceſlity, the Darkneſs is leſs ſubje& to Noiſe 
and Diſturbance, than the Day. Now, all 
theſe Things are wonderfully provided for, 
by the Rotation of the Earth about its 

R 4 Axis; 
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Axis; for thereby we have the Vici ſſitude: 
of Day and Night, the Day for Applica- 
tion and ſpending our Spirits in, about the 
Neceſſities of Life, the Night by its Cold- 
neſs and Quiet, to afford us Time to re— 
cruit 'em, and lay up in Store, for the 
Expences of the next Day; as alſo for 
nouriſhing the Muſcles, Bones, Chanels, 
and the other Parts of the Body ; for the 
Buſineſs of Nutrition is moſtly, if not alto- 
gether, perform'd in the Time of Reſt, be— 
cauſe the Blood has too rapid and quick 
a Motion, the Expences of the Spirits are 
too.great, to afford Lieſure, or Materials. 
for nouriſhing the Parts in the Time of 
Application : Beſides, that a gentle uni- 
form Motion is requir'd to apply nouriſh- 
ing Parts to the neceſſary Places, and to 
ſettle em there; and we generally find, 
that People recovering from 2 Diſeaſe, and 
Children, fleep more, and are more fed by 
their Sleep, than by any other Animal Fun- 


ion, and groſs People naturally ſleep long- 


eſt. Likewiſe, what a comfortable and 
refreſhing Thing is the cool Breezes of the 
Night; the Trade-Winds, to thoſe that live 
under the equatorial Parts, without which, 
Life wou'd be both exceeding ſhort, and ve- 
ry grievous. As to theſe Trade-Winds, they 


are the neceſſary Effect of the Rotation of 


the Earth about its Axe, which under the 
Line makes the Rays of the Sun direct and 


1 equa} 


1 , 7 


of Religion. 249 


equal all the Year round ; ſo that theſe 
Parts being conſtantly under the Sun's In- 
fluence, his Heat rarifies one Part of the 
Air, and the cooler and heavier Part preſſes 
upon the hotter, and ſo makes a continual 
Wind in his Courſe from Eaft to Weſt un- 
der the Tropicks, which 1s both of great 
Uſe in Navigation, and of great Comfort 
to the Inhabitants of that ſcorched Cli- 
mate. Moreover, let us reflect upon the 
Neceſſities of our Vegetables, which are 
the Support of Animals; we have before 
ſaid, that the Heat of the Sun rarifies, 
and conſequently raiſes the ſizy vegetable 
Juices at the Roots of the tender Seeds, 
and thereby forces tne folded Branches 
to expand and enlarge. Now, were the 
Sun conſtantly, or for any long Time, 
ſhining upon them ; theſe Juices would 
not be at Liberty to ſettle, and conſoli- 
date in the fit Places of the Branches ; 
but would bg ſtill riſing higher and higher, 
till at laſt they burſt the Canals, (if Ve- 
getable Fluids were conſtantly ſupply'd 
to them) and conſequently cou'd produce 
nothing; whereas, by this Viciſſitude of 
Heat and Cold, what is rais'd in the Day- 


Time, has Time to ſettle and conſolidate 


in the Night, and its Cold runs the thin 
Juices firſt into thick ſizy Subſtances, which 
the ſupervening Heat, by exhaling the wa- 
tery Parts (which are now brought nearer 


the 
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the Surface of the Plant) does harden and 
fix. This we evidently ſee in Nutgals, and 
the other Excreſcences of the Leaves of 
Vegetables , and generally, Countries that 
have moderately cool Nights, produce Ve. 
getables of the firmeſt Union of Parts: 
and very hot Countries, ſuddenly bring uy 
their Seeds, but their Parts are leſs firmly 
ſtuck together; they may be heavier, but 
not ſo tough or hard; though this too 
depends much upon the Conſtitution, and 
firſt Make of the Seed. On the other 
Hand, had not the Earth mov'd upon its 
Axe, but only turn'd round the Sun in its 
annual Period, we had not only loſt all 
theſe Advantages, which are ſo beneficial, 
if not abſolutely neceſſary to the Being of 
our Animals and Vegetables, but we had 
ſuffer'd alſo ſuch Inconveniencies, as nes 
ther of theſe could poſſibly bear; for 
then, for very near one Half of the Year, 
we ſhould have been in perpetual Dark- 
neſs; the Conſequence of which would 
have been, that firſt, baleful and ſulybu- 
rous Damps (by the Forces of the prece- 
ding Heat, generated and rais'd) would 
have fallen, which would have ſtifled all 
the Animals; or had they ſurvived that, 
by Degrees, excc-ding Rains would have 
been poured down, (as the Vapours be- 
came cooler) next Sleet, then Snow, and 
Ice, and Froſt, which would of Neceſſity, 

not 
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not only have lock'd up all Fluids, but 
would have frecz'd the Blood and Spirits 
n the Channels, of all the Animals we 
zre acquainted with; for as I have ſhewn 
before, there is a ſaline Body conſtzntly 
ſwimming in our Air, which by the Pre- 
ſence and Action of the Stn, is fo attenua— 
ted and reduc'd into ſo flender Particles, 
whoſe Points (being eaſieſt broken) by the 
Force of the Fluid of Light, are firſt beat 
off, as not to be able to do any Damage: 
But in his Abſence, they ſhoot themſelves 
into oblong ſharp Wedges, which ſtick to- 
gether the Parts of all Bodies. Now, in a 
Half Year's Abſence of the Sun, in what 
Quantities, and with how much Firmneſs 
would theſe ſaline Bodies have form'd 
| themſelves ! Certainly, nothing that moves, 
whether Animate or Inanimate, would have 
been able to ſupport ſuch a Cold. And 
| all this is not only demonſtrable d priori, 
but is Matter of Fact, and actually hap- 
pens in thoſe Places that are under the 
Poles, during a much ſhorter Abſence of 
this glorious Star. Again, in the enlight- 
ned half of the Year, we ſhould have 
had, firſt huge Deluges of melted Waters, 
from the preceding Snow, which likewiſe 
would have produced ſuffocating Miſts ; 
next all our Ground, would have turn' 
into a ſtiff ſtinking Puddle, (being in a 
Manner diſſolv'd by the Force and Quan- 
tity 
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tity of the Snow Water) then would fy. 
tyy Heats and 3 burning Air, have ſcorch. 
ed and chapp'd the Earth, and gall'd the | 
animal Tribes, that they ſhould have found Whoth « 
reſt, neither in Houſes nor Dens; *rill « Hor W 
laſt, the Heat encreaſing without Abate. Air, t 
ment, the Blood and Spirits of all the Ani. NI Me 
nals of our Globe, would be quite exhil's, Nuccee 
or they turn'd delirious by the violent A- greate 
gitation of the Blood and Spirits, and then Nil tt 
dy'd in Convulſions, like fo many Puppies Nandi 
in the Dog-Days ; for it were abſolutely Nuabad, 


impoſſible, that any Thing that has Life, 
| ſhould refit ſuch a Degree of Heat. It's 
true, there are ſome People live under the 
Lquator ,, yet they have but an uncom- 
fortable Time on't, though they are ſup- 
ply'd with conſtant Breezes, and Trade- 
Winds, arifing from the Earth's Rotation 
about her Axis, and prodigious Quanti- 
ties of Rain, falling by the Plenty of Va- 
pours, raiſed by the Day's Heat, and let 
tall by the ſupervening Cold in the Night, 
having as long a Night as they have a Day, 
which is 2 mighty Relief ; the continued 
uninterrupted Action of the Sun, being by 
much a far harder Part, than the Degrec 
of the Heat at ſtated Seaſons, And as for 
the Poles, we have very certain Informa- 
tion, that few, if any at all, inhabir ncar 
them. The extreme Degrees of Heat and 

Coll thit happen there, being ad £6 


RE 
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dle with an Animal Life. But that which 
nakes the Caſe much worſe than in any 
Part of our Globe, upon this Suppoſition, 
s, that the Rays of the Sun would be 
oth direct, and there could be no Rains 
nor Winds, becauſe it is the Cooling of the 
Air, that is the Cauſe of both; which by 
wo Means could happen in our Caſe, every 
ucceeding Hour heating the Air to a 
reater Degree than the former. Add to 
ll theſe, that our Seas, even notwith- 
ſanding our Tides, would either be ex- 
hal'd, or turn'd into Deſarts of Salt, and 
ſo, not only our Fiſhes would be deſtroy'd, 
but we could have no freſh Waters, ſeeing 
we could have no cool Air to ſend them 
down: If we had any Plants or Vegetables, 
they would be but of one particular Kind, 


dig. thoſe which require the greateſt De- 


grees of Heat: But it is demonſtrable we 
hould have Occaſion for none; for any 
Body, who underſtands the Animal Of cono- 
m, will eaſily ſee, that no Animal, ſuch 
is we have on our Globe now, could bear 
ſuch an exccſhive and uninterrupted De- 
gree of Heat. Upon all which Accounts 
It is very plain, that the preſent Rotation 
of the Earth about her Axe, is one of the 
noſt ſignal Inſtances of Wiſdom and Con- 
rivance, that can be imagin'd. 

XXV. Next Jet us combine this Dinr- 


nal Rotation of the Earth about its own 
Axe, 
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would not have agreed, neither with Life. 
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Axe, with the Annual Revolution of th 
ſame about the Sun, and the Paralleliſm 
the Axe of the Diurnal Rotation with itſc|6: 
And from thence we ſhall have the beau. 
tiful Seaſons of the Lear; Seed-Time and 
Harveſt, Summer and Winter; the com. 
fortable Viciſſitudes of colder and warm 


Calms, of ſhorter Days and longer Night, 
and again, of longer Days and ſhortet 
Nrghts ; and of all thoſe delightful Chan- 
ges, which are ſo Pleaſant, Comfortable, yes 
and Neceſſary in our preſent Circumſtances, 
If the Earth had only turn'd about her own 
Axe, once in twenty four Hours, then all 
our Viciſſitudes would have been of Days, 
and Nights ; which by no Means woul! 
have been ſufficient for Vegetation. If the 
Earth had made a Period about the Sun once 
in the Year, without any Rotation, we ſhould 
have had but one long Day, and another 
equal Night; which, as I have ſhewn, 


nor Vegetation. If both theſe: had been 
united without the third of the Paralleliſ 
of the Axe of the Diurnal Rotation to it- 
ſelf, we might have had Days and Nights, 
but our other Seaſons would have beer 
uncertain, and in ſome Places none at all: 
and ſo the Effect of the Annual Revolu- 
tion would have been deſtroy'd in ſome 


Meaſure. But by this wiſe Con junction of 


all 


_- of Religion. 


al theſe three Modifications, we enjoy, 
our Seaſons, and the other conſequent 
Changes of the Year, which are of { J 
great Uſe to us; for, had we enjoy'd a 
conſtant uniform Seaſon all the Year round, 
ſuppoſe of Summer Weather, then our 
Ground had been exhauſted, and worn 
out by conſtant bringing forth of Vegeta- 
bes, and would have run into Weeds, and 
thoſe other Plants that require the leaſt 
ch Soil, and moſt Heat only; ſo that in 
i few Years, the Earth would have been 
reduced into a Wilderneſs of needleſs Herbs z 
for toward the Production of the more 
uſeful Plants, there 1s requir'd (beſides a 
certain Degree of Heat and Moiſture) a 
Lixivial, Nitrous, or Urinous Salt, which 
keeps the Mold looſe (for receiving the 
moiſt Air, and for the Entry of that Heat 
and Moiſture.) For tho' Salts conſolidate 
Water, which confiſts of ſolid porous 
Parts, whereby their Particles are ſtuck to- 
zether, yet they keep the Parts of Mold, 
or Sandy Clay ( which has little or no 
Water) aſunder, and looſe, by the ſame 
very Reaſon; for their Particles not allow- 
ing them Entry into themſelves, they get 
betwixt them, and firſt ſeparate their U- 
nion, and then keep them from coming 
together; and perhaps both forward the 
Motion of the Liquors in the Vegetable 


Channels (which are certainly endow'd 
with 


— — ——— 
- by 1 5 


1 


: * 


4 
1 
1 
5 
- 
4 
] 
KM 
I 
2 * 
4 4 
* 
1 
3 
TP 
W . 
To 
5 
LY 
8 
—- 
* 
= 
4 
oo 
} 0 
1 
* ! 
= 
o 
. 
„ 1 
\ 
JD 
* 
"2 
* 
1 
3 
9 
4 4 
e 
3-8 
„ 
3 
* * 
* 
Ly 
7 
3 
4 
» Pl 
2 
#1 
* 
& 
1 
"4 
* 
E. 
"1 
42 
© 
Y 
4 4 


A 
4, 


r 


F IT WL 7: 8 — 22 C 1 ade: 
* SF Eo Oe Eat Fe OS 


drr ee 


# 
5 Da s 8 Fo » 
A. TE RE ens; rs, 


ef In ot Pant 


CERES 


255 Philoſophical Principles © OY 


with ſome Degree of Elaſticity, and capa. 

ble of being ſtimulated, 1 4 evident i _ 
younger Twigs and Branches, as well a; le 
Animal ones) and endows the Juices with dp 
the Qualities the Plant requires. Now 1 
theſe are either quite exhauſted, or de- 
ſtroy'd by conſtant Growth and Vegetation. 
We ſee the beſt Ground wears out in 1 
few Years, and turns into wild uſeleſs 
Weeds ; and all the Materials for enrich- 
ing Ground, are gather'd from Places de- 
barr'd from the Action of the Sun, and 
the Expences of Vegetation, but expos'l 
to the Air, and Weather, whereby they 
are impregnated with this Nitrous or other 
Salts Such are old Turf, new Mold, 
the Dung and Excrements of Animals, or 
thoſe Things which abound with Lixival 
Salts ;, fuch are burnt Wood, burnt Turf, 
Stubble, and the like. Now all theſe, 
would by a ſhort Time's uninterrupted Ve. 
getation have been quite ſpent. Add to 
| theſe, that in a perpetual Summer, there 
| would not fall ſufficient Quantities of 
| Rain, to moiſten and ſoften the Mold to 
that Degree, that it is neceſſary for con- 
{tant Vegetation; for we find there is twice 
or thrice as much Rain falls in the Winter 
fix Months, from September to April, than 
in the Summer ſix Months; and yet all 
this is but ſufficient for one ſix Months 


Vegetation. Moreover, even the Animals 
them- 
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themſelves, could not conveniently bear a 
perpetual Summer; for we find now, that 
the Cold of the Winter, by ſtopping the 
pores of the ſenſible Perſpiration, keeps 
the Warmth more within, whereby there 
s a greater Quantity of Spirits generated, 
the Blood is leſs rarify'd, the natural Fun- 
dions are more ſtrong, and perform'd with 
more Vigour, the Digeſtion is better, the 


ſenfible Excretions more natural, and leſs 


violent, and the Crudities of the preceding 
Summer are ſettled and digeſted, I mean, 
in healthful and found Animals, (for the 
Caſe is quite otherwiſe in Valetudinary ones, 
as of Neceſlity it muſt be) and in a mode- 
nate and not over tedious Winter ; where- 
as in Summer the Blood is more rarify'd, 
the Spirits more exhauſted, the ſenſible 
Perſpirations more violent, and leſs natu- 
rl, the Digeſtion worſe, and all the Con- 
cotions leſs thoroughly perfortn'd. 80 
that it is evident we could bear neither 
of theſe States perpetually, the Change of 
the one being abſolutely neceſſary to qua- 
lify the Errors and Extreams of the other. 
if we had a'perpetual Summer, we ſhould 
be reduced to meer Skeletons, if a perpe- 
tual Winter, we ſhould turn Dull, unactive 


Drongs, Now, perhaps, againſt all theſe 


it may be objected, that there are rational 
Creatures, who inhabit this Globe of ours, 
who are perpetually in both theſe Ex- 
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treams, and yet are found to be not at 


all diſpos'd, as I pretend they wou'd be. 


To this I anſwer, that though, as to the 
Preſence or Abſence of the Sun, they may 
be much the ſame, as I ſuppoſe; yet, there 
are other concurring Circumſtances, which 
ariſe from the Viciffitudes of the Seaſons in 
the other Parts of the Globe, which alters 
the Caſe quite; for there are conſtant 
Seaſons of Rain, in rhe more Southern 
Countries, which fall for ſome conſiderble 
Time, that both hinders the perpetual Je- 
getation, ſoftens the Mold, and fattens it 
for the next Crop ; there are Clouds of 
Snow and Rain, impregnated with theſe 
nitrous Salts, which are driven ( by the 
Force of the Winds) from colder into 
theſe hotter Countries; and there falling, 
do enrich the Ground. Beſides that, even 
the Clouds, rais'd from theſe hotter Coun- 
tries themſelves, when diſtill'd into Rain, 
are ſufficient for this End; for as I have 
{aid before, the Air every where is full of 
fuch Salts, as is known by Experiment. 
Let any one conſult Varenius, and he will 
be ſatisfy'd that theſe Southern Countries 
have Winters, though not of Snow, yet 
what is abundantly ſufficient to ſtop the 
perpetual Yegetation, to moiſten, ſoften, and 
fatten the Mold, and to cool the Blood, 
and other Fluids of the Animals. Now, 


the principal Thing that makes this Poetics! 


State 
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State of a perpetual Summer, unfit for the 
zreſent Conſtitution of the Animals and 
Vegetables, is, that in ſuch a State (either 
arlling from only a Diurnal Rotation, With- 
out an Annual, or an Annual without a 
Diurnal) there would not be that Variety. 
of Rains and cool Breezes, nor conſtant 
and Trade-Winds, nor overflowing Rivers, 
znd ſuch like Circumſtances, which are 
the Effect of this combining theſe two Mo- 
tions together. [ need not ſhew the In- 
conveniencies of a perpetual Minter, every 
Body is ſufficiently ſenſible, that upon ſucks 
1 Suppoſition, we ſhould have neither Ve- 
getable nor Animal in à very ſhort Time 7 
eſpecially of any conſiderable Uſe, or Va- 
lue, ſuch as require a Summer's Heat fox 
their Growth; and as for Spring and Au- 
tumn, they are not ſo much diſtinct Seaſons 
from the two former, as gentle Gradations 


— gms. ao, >. | 


to the other, through the intermediats 
Degrees. From all which it is evident, 
how wiſely theſe three ſo different Modi- 
fications, have been link'd together, for 
the Benefit of the Inhabitants of this Globe; 
for by theſe, we have ſufficient Heat in 
Summer, to ripen the Fruits that are the 
Product of every reſpective Climpre z and 
we are furniſh'd with Reaſon, and made 
capable of Induſtry, to transfer the Pro- 
ducts of one Country to another; we have 
82 Fain 
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Rain and cooling Breezes in the Winter, of 
thoſe Countries where Heat is not wanting, 
to coo}, ſofter, and enrich the Mold, and 
to ſtop conſtant Vegetation; and we have 
Froſt and Snow i others, where the Heat 
is Hot to fpare, to lock up the Mold from 
being waſh'd away, and to keep in either 
the natural, or adventitious Heats, till the 
Time that all Circumſtances concur, to 
have the Product of the Ground brought 


to its Vegetations. | | 19114. | 

'F XXVL Come we now to confider the 
Obliquity of the Plane of the :Ecliptick to 
that of the Tquator, or of the Awe of the 
Diurnal Rotation, to the Plane of the ur 
nual Orbit of the Earth, which makes an 
Anglo of 66+ Degrees. I have already 
thewn, that if the Equator and Feliptict 
had coineided, it would have render'd the 
annual Revolution of the Earth quite ule 
tefs ; for if the Earth kad mov'd about its 
own Axe, and this Axe had been at Right 
Angles with the Plane of the Fcliptick, the 
ſame Appearances as to the Vieiſſitudes of 
Day and Night, had happen'd, whether 
the Earth had mov'd round the Sun, ot 
not; and the Alterations of Seaſons, and 
all the Conſequences thereon depending, 
had not been at all; and what a Hin- 
drance this would have been to L and 
Fegetation, | have already ſhewn. Beſides 
that in the Torrid Zone the Hear would 


have 


y -4 
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have been intollerable, and not to have 
deen endur'd 3 and in the \ frigid  Fones, 
the Cold would have deſtroy'd both Ani- 
mals and Vegetables; and even in the Tem. 
zerate Climates, the one Half of em wou'd 
have made but a very cewfortlefs Habita: 
yon, for ſuch Creatures as we now are;z 
ſo that but only the other Half would 
have been any ways a 'tolerable Seat for 
national Creatures, an4 five Sixths at leaſt 
of the whole Globe, would. have been 
render'd uſeleſs. But GoD, who is wiſer 
than Man, has contriv'd the Matter much 
better; for by this preſent Obliquity of the 
Fuliptick to the Equator, we reap one very 
conſiderable Advantage; which is takeg 
Notice of by my very learned and ingenious. 
Friend Dr. John Neill, and that is, that we 
beyond the forty fifth Degree ef Latitude, 
ind who conſequently have the greateſt 


need of the Sun's Heat, have more of it, 


take the whole Year about, than if the 
dun had moved continually in the Equator ; 
and they that live in the Torrid Zone, and 
te adjacent Places, even to the Latitude 
AH forty five Degrees, Who are rather too 


much expoſed: te the Heat of the Sun, 
than too little, have by theſe Means lefs: 
of his Heat, than they would have had, 


had the Earth obſerv'd a right Poſition. 
To theſe add, that fince this Globe of 
oars has been defign'd for a Habitation of 
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rational and irrational Creatures, of vari. 
ous Tempers, Conſlitutions, and Diſpoſitions ; 
and for Vegetables of different Natures and 
Pirtues. requiring different Degrees of 
Heat and Nouriſhment, to ripen; and bring 
them to Perfection, (to ſhew the manifold 
Wiſdom of the Author of Nature, in the 
Variety of every Thing :) And fince ve 
find the preſent Heat of the Torrid Zone; 
very well fitted for all the Kinds of 4i. 
mals and Vegetables that inhabit and grow 
there; the Cold of the Frigid Zones very 
tolerable to the Inhabitants and Produdtinr: 
of theſe Places, and the Temper of the 
intermediate ones, ſuited to theirs ; thoſe 
Animals that cannot tranſport themſelve, 
and the Vegetables that require a greater 
Degree of Heat, not having too much ; 
and the like Animals and Vegetables that 
can ſuffer Cold, not having too little Heat; 
and the rational Creatures being endow' 
with Reaſon and Means to tranſport them- 
felves where they live moit at Eaſe: And 
ſince it was im poſſible to have accomodated 
all theſe ſo various and different Animal: 
and Vegetables in a Place of an equable and 
uniform (or in one and the ſame) Climate, 
it 1s evident, that the preſent Situation of 
the Axe of the Earth to the Plane of the | 
Ecliptick, is the beſt (of that infinite Va— 
riety poſhble) that could be, for our pre- 
{ent Circumſtances ; for by any other very 
— conſiderable 
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confiderable Alteration, all or moſt of the 
mention'd Advantages would be loſt. For 
all which Reaſons, we can never ſufficient- 
ly admire the Wiſdom of the Author of 
Nature, who has provided ſo liberally and 
prudently for his Creatures, | 

XXVII. The ſame divine Wiſdom is 
conſpicuous in the Situation of the Earth 
in reſpect of the Sun; for had the Di- 
tance between the Earth and the Sun, 
been the ſame with the Diſtarice between 
Mercury and the Sun, i. e. were we brought 
three times nearer the Syn than we are, or 
the Sun brought three times nearer us 
than he is, our Ground in Winter would 
have been hotter than a red hot Iron, and 
what a Condition we ſhould have been in 
then, we may eaſily gueſs. On the other 
Hand, had the Syn been remov'd from us, 
at; or we from the Sun, to the Diſtance Frpi- 
w'd WM ter or Saturn are remov'd, our hotteſt Sum- 
em- mer's Day, had not afforded ſo much Heat, 
\nd as thoſe that now live under the very Polar 
ted MW Star (if any ſuch there be) of our Globe, 
als feel in the Mid of Winter. Are not we 
nd then very wiſely provided for, who are 
te, put in ſuch Mediocrity, between theſe two 
of extream Diſtances; that neither our Heat 
he nor Cold is ſo violent, but that we may 
either endure them, or with a little Indu- 
ſtry fence our ſelves againſt their Injuries ? 
Again, as to the Figure of our Earth, we 

4 are 
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are certain, from its Shadow in the Eclip- 
ſes of the Moon, and a great many other | 
experimental Obſervations, that it is Sphe- 
rical, Spheroidical, or Orbicular, bating the 
Inequalities the Mountains make: And 
this Figure is a:wiſe and beneficial Contrj- 
vance, not only as it is the moſt Capacious, 
and renders all the Parts of its Surface 
equidiſtint from its Center of Magnitude, 
and alſo from its Center of Gravity pret- 
ty nearly, whereby the Equability of its 
Rotation about its Axe, and of its Circum- 
»oſution in its Orbit, is preſerv'd, and all 
the Motions, on its Surface in all its Parts, 
are render'd Uniform and Similar. But 
alſo, as the Ingenious and Reverend Mr. 
Darham has obſerv'd: iſt, Becauſe this 
Figure is the fitteſt of any, for a regular 
and gradual Reception and Surrendry of 
Light and Hept ; both theſe being admit- 
rad, and giyen off, by more flow, creep- 
ing, and inſenfible Degrees, than they 
could be, were the Harth of a Figure 
male of plain Sides, or any other Figure 
whatſoever, 2dly, Becauſe this Figure 1s 
the. fatteſt tor à regular and equal Difſtsi- 
bukion of the Waters; which being a bes- 
vy Body, wayld, fall More unequally to- 
wards ſoane, one Side or other, were the 
Eatin of à Figure made up of equal or 
'ynequal Plains. zdly, Becauſe this Figure 
!5 the moft proper for an uniform and 
equal 
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equal Diſtribution of the Winds, and the 


other Motions of our. Atmoſphere; for we 


find, that large Mountains, Bays, Capes, 
and Headlands, alter and diſturb, in ſome 
Meaſure, the uniform 'Propagation of the 
Winds, even of the general and conftant 
Trade-Winds ;, and if the Earth were of a 
Multiangular Figure, the Advantages ari- 
ing from regular Winds, and Fannings 
of the Air, would be diſturb'd and de- 
ſtroy'd to a much higher Degree. Now 
theſe are ſome few of the Advantages of 
an Orbicular Figure in general; but as to 
| the prolate Spheroidical Figure in particu- 
lar, though it be the neceſſary Reſult of 
the Earth's Rotation about its own Axe, 
and the Fluidity of its ſuperficial Parts, 
| at the Commencement of this Rotation; 
| yet it alſo is very convenient for us. By 
| the Earths Motions about its Axe, the 
| Parts endeavour to recede from the ſame 
| Axe, as much as they poſſibly can, by a 
| centrifugal F Orce, ariſing from the circular 
Motion; and therefore, if the Matter of 
| any of the Heavenly Bodies was fluid, at 
the Commencement of this Circular Mo- 
tion, it would neceſſarily have riſen from 
the Poles, and accumulated art the ator, 
and ſo induced a Sphberoidical Figure on the 
| Planet's Body, generated by the Circumvo- 
| lution of an Ellipſe about its leſſer Diameter. 
No, fince it is evident to our ne oy 
abs 5 
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ſiſted with a good Teleſcope, particularly 
in Jupiter, that the Diameter at the Equa- 
tor, is longer than that at the Poles; and 
ſince Sir Iſaac Newton has demonſtrated, 
that the Earth 1s at leaſt ſeventeen Miles 
higher at the Equator than at the Poles, 
and ſince many repeated Experiments on 
the Lengths of Pendulums in different La- 
titudes have confirm'd the ſame ; it's plain, 
that at the Commencement of the diurna] 
Rotation, the Surface of the Planets has 
been cover'd with a Fluid; which gives 
an Account why, at every forty or fifty 
Fathoms below the Surface cf our Earth, 
we never miſs of Water. It is likewiſe 
evident, from this Figure of the Body of 
the Planets, that the Surface of the ten- 
perate Climates is larger than it would have 
been, had the Globe of our Earth, or of 
the Planets, been either ſpherical, or ob- 
lonely ſpheroidical ;, fo that the Advantage 
of this Figure is very conſiderable ; the 
Surfaces of the P-lar Regions, which by 
Reaſon of the oblique Incidence of the 
Rays of the Sun upon them, are colder, 
and leſs convenient for the Habitation of 
Animals, and the Production of the no- 
bler Sort of Vegetablet, are hereby con- 
ſiderably leſſen'd, and the Surfaces or 
Space about the temperate Zones, which 
are moſt comfortable and uſeful, are there- 
by conliderably enlarged. The ſame Fi- 
gure 


r 
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arly eure obtains not only in the Earth, and 
qua- the refit of the Planets, and their Satellite: 
and YI but likewiſe in the Sun, and univerſally 
in every fluid Body revolving about an 
Axe. W | 
FXXVIIIL Having ſhewn ſome of the 
Advantages ariſing from the ſeveral Mo- 
tions of the Earth, and the Combination 
of theſe, which are common to the other 
Planets, I come now briefly to conſider, 4 
thoſe that poſſibly may be more particular- 4 
ly belonging to our Globe, and are not the - 
immediate 1 of its Motions; 1 
and the firſt in Order is our Atmoſphere, 
of ſuch Neceſſity toward the Subſiſtence 
of Animals, and the Growth of Vegetables, 
that neither could ſubſiſt any conſidera- 1 
ble Time without it. This Atmoſphere is 1 
a thin elaſtick Fluid, intermix'd with Par- 1 
ticles of different Natures, ſurrounding our 
Globe to the Heighth, of about forty or 
forty five Miles. The Nature and Pro- 
perties of this Fluid, I have in ſome Mea- 
ſure ſhewn already. Bur ſome of its Uſes 
I ſhall now point out, and firſt as to Ve— 
getation, Dr. Grew and Malpighi have ſhewn, 
that it is a Principle concurrent therein; 
and by Experiments on Seeds ſown in 
” Earth and put in an exhauſted Receiver, 
h it has been prov'd that no Vegetation can 
ſucceed without it; what makes it ſo ne- 
ceſſary ſeems to be becauſe it being more 
eaſily 
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eaſily tarify'd, and heated by the Action of 
the Sun, than other more compact, heavy; 
and leſs ſpringy Fluids, is fitter to promote* 
the Aſcent of Juices in the flender Chan: 
nels of Vegetables ;, and there being no 
Fluid without a conſiderable Portion there. 
of, lodg'd up and down among its Parts, 
the firſt Impulſe of the Juices upwards, 
does thence ariſe, As alſo becauſe of. its 
_ aRuive, ſpringy and ſubtile Nature, it ra- 
rifies, actuates and refines the more ſizy 
Vegetable Juices to promote their Circula- 
tion, and performs Functions on them, Ana- 
logous to that it does on the animal Fluids, 
Next as to Animals, it is well known, that 
they could live but a few Minutes with- 
out this elaſtick Fluid, and probably that 
which ſo ſuddenly kills - thunder - ſtruck 
Animals, is the quick and violent Rarefa- 
ction of the Air about them; for the 
Lungs of all ſuch, upon opening, are found 
quite deſtitute of Air, and the Sides of 
theit Veſicles quite clapp'd together. It's 
certain, that the Blood is ſent from the 
right Ventricle of the Heart to the Lung, 
and if the Veſicles thereof be not diſten- 
ded or blown up, by the.Air, the Cir- 
culation muſt ſtop there, and the Animal 
periſh; and both for the Comminution of 
the Particles of the Blood, that they may 
more cally paſs, through the Capillary and 
terminiting Viellels, and for the Propa- 

F | Jgtition 
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ation thereof in the wider ones, there 
1s neceſſarily requir'd a Fluid of a deter- 
minate Gravity, and Elaſticity. ' We have 
25 great Difficulty of Breathing, in a thin 
(as is evident from the Difficulty of Breath- 
ing on the Tops of high Mountains, and 
from Experiments on Animals in nearly 
exhauſted Receivers) as in a thick Air; 
ind even in Fiſhes, where the Water in 
ſome Meaſure ſupplies the Want of Air: 
yet if you draw out all the Bubbles a 
Air, which are always found in Water, 
they will languith and die; and in great 
Froſts, if the Ice be not broken to ad- 
mit freſh Air, the Fiſh in Lochs and Ponds 
will languiſh and die; not to mention here 
their Swimming - Bladders, which are fo 
neceflary to them, and communicates with 
the Air in their Gills. So that even to 
them, a certain Portion of this elaftick 
Fluid, is neceſſary. Now how well is this 
Fluid fitted for the Generality of the In- 
habitants of this Globe ! It being neither 
too heavy, nor too light, neither too much, 
nor too little Elaftick, for the Ufes of Re- 
ſpiration. Another Advantage we reap 
by our Armoſphere, is, that by it our Clouds 
and Vapours are ſupported, without which 
we ſhould neither have freſh Water, nor 
Snow, nor Rain, nor any of thoſe Things, 
which moiften and enrich our Soil, and 
make it fit for Vegetation. For though 
| 8 
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be the Sun that rarifies the Water, and 
makes it take its firſt Flight in Vapour; 
and Steams ; yet it's by the Atmoſphere, its 
Progreſs 1s continu'd to the upper Regions, 
and ſupported when it is there; to be at. 
terwards form'd into Snow, or Hail, or 
Rain, or carry'd into other Regions, whoſe 
Soil does want it more. Every Body knows, 
that if there were no Atmoſphere, but 2 
perfect Void, around the Earth, the Action 
of the Sun, would not be able to raiſe 
the YVapours above a few Feet from its 
Surface; and that it's only the Armoſphere's 
being ſpecifially heavier, than theſe YVapour:, 
that buoys them up in the Air, by its 
greater Tendency toward the Center. Now 
then, if there were no Atmoſphere, the Va. 
pours could riſe to no ſufficient Height, 
and ſo could never be cool'd ſufficiently, ſo 
as to be form'd into Snow, or Rain; for at 
a ſmall Diſtance from the Earth's Surface, 
the reflected Rays of the Sun, make the Places 
ſo warm, that no Vapour could be turn'd 
into Snow, or Rain, there ; for it's the 
Coldneſs of the upper Regions, (being de- 
ſtitute of theſe reflected Rays) and the 
Length of their Deſcent, that forms theſe 
Clouds and Vapours into Snow, and Rain; 
whenever the ſupporting Atmoſphere be- 
comes lighter, than theſe accumlated Ja- 
pours, they fall down with the Temper 
of Heat or Cold, they had in the per 
| | Regions, 
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Regions, and ſo become Snow, or Rain ac- 
cordingly. So that it's plain, it's our At- 
moſphere that is one of the principal Means 
of our Deus, and Rains, and all the Bleſ- 
ings, that follow upon theſe. A third 
Advantage of our Atmoſphere 1s, our, Bree- 
zes and our Winds, which carry our 
Ships upon the Sea, and purify our Air, 
from noxious Steams, which (with, the 
Concurrence of the Sun) melt our Snows, 
and dry our Ground when over-moiſten'd ; 
ind ſerve for ſo many other Purpoſes, for 
the Accommodation of Humane Life. Wind 
is nothing but a violent Motion of the 
Air, produc'd principally by its Rarefa- 
tion, more in one Place than another, by 
the Sun's Beams, the Attradlions of the 
Moon, and the Combinations of the Earth's 
Motions. Without our Atmoſphere, we 
ſhould have no more Wind above, than 
under Ground, and ſo be depriv'd of all 
the Benefits ariſing thence. Laſtly, Our 
Atmoſphere is the Vehicle and Medium of 


puiſhes us from Fiſhes, and the inferior 
he Sort of InſeFs. Sound is nothing but a 
ele Modulation or Percuſſion of the Air, com- 
", municated by an Impulſe, from the vibra- 
ting ſonorous Body, and propagated in Un- 
15 dulations, through. the Fluid of the Atmo- 
ſphere, every Way round. Without our 
Air we ſhould not be able to hear the 
1 E 01 Report 


Sound, that Senſe which moſtly diſtin- 
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Report of a thouſand Pieces of Ordinance 
diſcharg'd at the ſmalleſt Diſtance, as b 
evident from the Experiments on Sound 
in exhaufted Receivers, We ſhould hay 
no ſuch Thing as Languages or Mui 
and what a comfortleſs State this would 
be, I leave the Reader to judge. Add te 
all theſe, that it is to our Atmoſphere the 
Beauty, Variety of Colours, and Figures 
which are painted on the Skies, the Light. 
fomneſs of our Air, and the Twilight art 
owing. By it the Day is protracted, and 
the Nigkt ſhortned, and in -thefe Places 
moſt, which want - thoſe moſt. ' By the 
Refractions of our Atmoſphere, the Sun riſes 
fooner, and ſets later in Appearance, and 
with its beneficial Conſequences, even 1 
Month ſooner in ſome Places than it would 
otherwiſe: And the Land and Mour- 
tains, appear ſooner to the weary wat: 
dering Sailor. Thefe are great and noble 
Advantages to the Inhabitants of this Globe, 
as they beſt can tell, who by Accidents 
are fometimes depriv'd of them. From all 
which it's very plain that there was Counſel 
and Deſign in the Contrivance and Pro- 
duction of our Atmoſphere. | 
FRXIX. The next Thing in Order to 
be confider'd is, our Mountains, without 
which it were almoſt pnpoſlible for Ani 
mals to fubſiſt, or Vegetables to grow, they 
being one of the principal concurrent Cauſes 
toward 


ter Rivers. 
culation, by ſeveral Perſons, and 
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oward the Production of our freſh Wa- 
It has been ſhewn from Cal- 
parti- 
cularly the ingenious and learned Profeſ- 
ſor of Geometry at Oxford, Dr. Ed. Halley, 
that the Sun raiſes Vapours from the Sur- 
fice of the Sea, in a Year, ſufficient to 
ſupply all the Rivers with freſh Water for 
that Time. Now theſe Vapours being 
rais'd (the Sun acting upon the Surface of 
the Sea, as à Fire under an Alembick, ow 


nrifying the ſame, it makes the lighteſt, 


i.e, the freſheſt Portions thereof, to riſe 


with it firſt; and it rarifies the Water by 
the Inſinuation of its active Particles among 
[the porous Parts thereof, whereby they 


are put in a violent Motion innumerable 


different Ways, and ſo are expanded by 


the compound Fluid of Heat and Air, or 


hot Air, which carries up with its every 
little Volum, a Cover of the more glutin— 


ous Fluid of Water which becomes a lit- 
tle Bubble of hot Air incloſed within a 


| Shell of Water, whereof a great Number 


conſtitutes a Vapour, which being thus 
form'd into little Bubbles of larger Di- 
menſions than they formerly had, by the 
inteſtine Motion raiſed by the Heat on 
the Air and Water, which makes their 
Parts turn round their Centers of Gravi- 
ty, and ſo to poſſeſs more Space, and like- 


wiſe to fly from one another, and b 
T theſe 


274 Philvſophical Principles 

theſe Means being become ſpecifically ligh. 
ter, they are buoy'd up by the weightier 
Atmoſphere) and that this 1s pretty nearly 
the Fact, in the Production of Vapor 
may be evident to any one who will vier 
theſe Vapours raiſed from common Wi. 
ter, by a culinary Fire with a Microſcope, 
through a Beam of the Sun, which will 
preſently be ſeen to be innumerable lit. 
tle Bubbles of Water, of different Magni- 
tudes according to the different Force of 
the Heat in blowing them up. A ſmall 
Heat throws off but few Vapours, and 
ſmall Bubbles, a greater Heat, groſſer, har. 
ger, and more numerous Globules. And 1 
very great Heat, ſo weighty, large, and 
many Veſicles, that the Air is not able to 
receive and buoy them up, and ſo produces 
a boyling in the Water. And every one 
knows that cold ſolid Bodies, interceptin; 
Vapours, will condenſe them into Mot 
ſture, watery Drops, and Water. From 
all which it is evident that Vaporrs may 
be raiſed by the Sun in ſuch Quantitics, 


as is ſufficient to make Clouds, which relt- | 


ing in thoſe Places, where the Air is of 
equal Gravity with them, are carry'd ut 
and down the Atmoſphere, by the Coutſe 
of that Air, 'till they at laſt hit again 
the Sides of the more eminent and Mow: 
tanous Places, of the Glibe, and by thi: 
Concuſſion are condenſed, and thus be- 

come 
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come heavier than the Air they ſwom in, 
and ſo gleet down the rocky Caverns of 
theſe Mountains, whoſe inner Parts being 
hollow, and ſtony, afford them a Baſon, 
till they are accumulated in ſufficient 
Quantities to break out at the firſt Crany ; 
whence they deſcend into the Plains, and 
ſeveral of them uniting, form Rivulets, 
and many of theſe Rivers; ſo that it is 
evident the great Benefit of theſe Emi- 
nences is not, that by the Shock theſe 
Vapours get in their Courſe from them, 
they are condens'd, ſo as to be precipita- 
ted thereby through the Chinks of the 
Rocks, but that afterwards in their Bow- 
els they are preſerv'd, 'till they be of ſut- 
ficient Quantity to form Rivulets, and then 
Rivers; for doubtleſs our Vapours would 
fall in Rain, and Dew, though there were 
no Mountains, but then they would fall 
equally, over conſiderable Places of the 
Globe at once, and ſo would be ſuck'd up 
in the Ground, or make an wniverſal Pud- 
dle; whereas by theſe Mountains, they are 
perpetually almoſt, (at leaſt a Nights) pou- 
ring down in ſome particular Places, and 
there treaſuring up, for a conſtant Sup- 
ply to the Rivers. Not that other Cauſes 
may not concur toward the Production of 
Fountains, Rivers, and freſh Water, be- 
ſides the raiſing of Vapours by the Heat 
of the Sun, to deſcend in Rains, Miſts, 

5 and 


275 Philoſophical Pꝛincipies 


and Zews. They might be raiſed from the 
Sea by Subterraneons Heats, and percolated 
from their Saltneſs, by being ſtrain'd thro 
Earths and Layers of Minerals of diff 
rent Natures; but it is not eaſy to con- 
ceive, how any ſtraining can bring al: 
Water to that Degree of Freſhneſs, our 
Rain, and Snow Water is brought. All 
the artificial Strainings, tho' never ſo of: 
ten repeated, and through whatſoever Kind 
of Sands or Earths, hitherto diſcover'd and 
made uſe of, ſtill leave 2 Brakiſhneſs in fal: 


Water, that makes it unfit for Animal Uſes; 


neither docs there appear any Kind of 
natural Operation, ſufficient for this Pur: 
poſe, but this natural Sblimation and Di- 
/tillation of Vapours into Dews, Mifts, and 


Rains, which makcs it very probable that 


— 


falling of Rains, Miſts, or Dews, nothing 


this 1s the principal Efficient in the Pro- 
duction of Rivers and Fountains. As to 
the Perpetuity, and Fquability of ſome Foun- 


_ tains, where there 3re no conſiderable 


Mountains over and above what is to be 
expected from the uncertain and unequal 


can be concluded from thence, unleſs the 
Extent and Capacity of the Reſervoirs of 
falling Rains in the Bowels of the Earth 
were certainly known. For the freſh Wa- 
ter may be convey'd to ſo great a Diſtance, 
and in ſuch a Quantity, and to ſo great 


a Depth, by the Situation of the internal 


Cha- 


-1t 
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Chanels, as may be ſufhcient to raiſe it 
in larger Streams, than any Fountain Head 
s vet known, can ſend out; and the Depth 
ind Diſtance of the Baſon may hinder it 
from ſending out Senſibly, more Water at 
one Time than another. Tho'if the Quan- 
tity were preciſely the ſame at all Times, 
in theſe perennial Fountains, the Difficulty 
would be greater. However, whatſoever 
the Origin of Fountains may be, ſtill Hills 
ire the Reſervoirs in this great Work. An- 
other very conſiderable Uſe of theſe Hilla. 
ind Eminences, 1s the Determination of 
theſe Rivers; for tho' there had been Ri- 
vers without Mountains, (which 1s hardly 
poſſible) yet in that Caſe the Rivers could 
only have run in a ſtraight Line, if they 
had run at all ; whereas, by theſe Eminen- 
ces, plac'd up and down the Globe, the 
Rivers make innumerable beautifying Turn- 
ings and Windings, whereby. they enrich, 
fitten and water the Soil of ſeveral diffe- 
rent Countries in one Courſe, make the 
Tranſportations and Carriage over Lands 
more eaſy and manageable, and at laſt diſ- 
embogue in ſeveral Mouths into the Sea; 
where, by the Aſſiſtance of the Tides, they 
form Harbours and Ports, for the Conveni- 
ence of Shipping and Navigation. All theſe 
Advantages we have by our Mountains ; for 
tho' from other Cauſes, we might poſſibl 
de ſupply'd with freſh Water Springs, (tho 

4.3 Nature 


* 


277 


n er T * * 4 2 
ER 7 8 n 22 n 


W *L . * —_ 
- D Feud, $234, 


7 
1 
„ 
2 
« 
= 
7 
» > 
* by 
8 
. 
o 
1 
L 
175 2 
, 
'% 
* 
* 
* 
"= 
, : 
1 
1 
; 
w.. 
"2% 4 
2 
1 
” 
. 
„ 
Ss 
vp 
f 
* 
"= ” 
. 
: 
1 
- 
5 
75 
* 
= 
4 
* 
. 
va 
1 
Ls 
Xa ** 
75 
1 
— 
+ 
4 = 
= 
5 1 
W 
—_— 
i 
FF" 
: £ 
15 | 
3 
%s & 
44 
Ox * 
= * 
. x 
8 * 
4 C4 
©. 
=Y 
* J 
y ** 
= 
** 
* 
2 
9 42 
- =. 
EA 
_ 
O N 
* 
Xs 
=_ 
1 - 
& - 
» 
.— 
1 - 
=. 
7 = 
-4 x 
* 
i 
= 
, 5 
1 
<> 
2 
- 
. 
: 
5 
Ee 
\ - * 
9 
= 
AY 
1 
1 
P. ns 
Y 
; 
7 
4 
AY 
5 
— 
* 


oy "IS? 
* 


—_— N reer 2 3 


275 Philoſophical Pꝛincipſes 


Nature ſeldom is Luxuriant in Diverſity of juſtl 
Cauſes) yet without our Mountains we] rent 
could never have Rivers, nor could theſe 
Rivers have ſuch delightful Turnings, nor 
thoſe uſeful Falls, which gives them an In: 
petuoſity that may be improv'd to ſo many 
delightful as well as profitable Uſes. Laft- 
ly, If we conſider what theſe Hills in their 
own Nature and Cauſe are, we ſhall plain: 
ly perceive their Neceſſity and Uſe: A 
Hill, is nothing but the Ne of ſome Metal 
or Mineral, either of Stone, Iron, Tin, Cop- 
per, or ſuch like lower Vegetables : Theſe 
Mettals and Minerals, by a plaſtick Virtue 
proper to themſelves, and the Efficacy of 
ſubterranean Heat and Fircs, converting the 
adjacent Earths into their Subſtance, do 
encreaſe and grow, as truly as Animals or 
Vegetables, and requiring free Paſſage both 
for Air and Water to aſſiſt in their For- 
mation ; by their Growth, and the Heat 
of the ſubterranean Fires, raiſe and puſh 
upward the Surface of the Earth accor- 
ding to the Neceſſity of their Nature, and 
the Quantity of the Merallick or Mineral * 
Bed. I do not ſay that all Mountains owe n 
their Origin to ſuch Cauſes, ſubterrancous 
Fires have thrown up Mountains of Mine— ? 
ral and Merallick Beds, already form'd ; the 

\ 


Sea and Tides have thrown up Banks and 
Bays of Stone and Sind; Currents and 
Streams in proper Situations, meeting and 

| juſtling 


_of Reiten. 275 


— 


juſtling have form'd Eminences of diffe- 
rent Sizes and Matter ; And Art and hu- 
mane Induſtry has raiſed ſome. But ge- 
nerally and for the moſt Part, all the emi- 
nent Mountains are found to be Neſts, and 
Beds of Minerals and Mettals, which have 
large hollow Cavities, for Water and Air, 
and whenever they have been digg'd into 
theſe have been found in them, with all 
the Appearances of ſome Parts of them a 
forming and growing in a Manner proper to 
them, and analogous to the Vegetation of 
Plants. The Manner how they are pro- 
duc'd 1s not here neceſſary to be enquir'd 
into, but that Mettals and Minerals are en— 
creaſed and do grow is paſt all Doubt, and 
is confirm'd by all Miner's and Diggers: 
And that there may be ſubterraneous Heats 
ſufficlent to raiſe them into Hills and Moun— 
tains, is evident from ſume, ſo form'd near 
Vulcano's and burning Mountains: And 
the Force and Violence with which theſe 
burn, and throw out ſuch Maſſes of ſony, 


ſulphurous, and earthly Matter. From al 


which 1t 18 evident our Mountains are as 
neceſſary as our Mettals ann Minerals are. 
I do not mention here their Uſe and Ad- 
vantage for the Production, Shelter, and 


Nouriſhment of ſome Sorts Vegetables and 


Animals which could not grow or live fo 
well any where elſe. But from the whole, 
we may ſee of what Advantage theſe un- 

| 14 fghtly 
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ſightly Moles (as ſome thought them) ar: 
to the Accommodations and even Neceſſi 
ties of Living. 

XXX. Next come our Fluids to he 
conſider'd, without which we could never 
have been, ſeeing they are a very eſenti! 
Part of us : That which I ſhall principally 
take Notice of, is, 1ſt, The fewneſs of 
the original and primary Fluids, in reſpe# 
of that vaſt Number of compounded ones, 
which are, indeed, numberleſs. The pri 
mary ones hitherto certainly known, are 
only four, vis. Air, Water, Mercury, and 
Light , three of which are but feldom 
much compounded with others; ſo that it 
is Water alone, or Lymph, that is the Bas 
of all our Mixtures; and it is the Part: 
of ſolid Bodies floating in this Fluid, that 
produces all our delightful and uſeful 
Varieties of Liquors ; ſo frugal is Nature 
in Principles, and ſo fruitful and various in 
Effect and Compoſitions. 2dly, The great 
Difference between the ſpecifick Gravities 
of gur Fluids, Mercury being about eight 

nouſand Times heavier than Air. Now, 
not to mention the many Uſes of this laſt 
Fluid in Artificers Works, had Air been 
as heavy as Mercury, it had been altoge- 
ther uſeleſs in Reſpiration z on the con- 
trary, it had choak'd us immediately; and 
had there not been a Fluid of the ſame 
Weight with Mercury, i. e. a Collection of 
2 exceeding 
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exceeding ſmall, vaſtly heavy Spherules, 
in the preſent Circumſtinces of Mankind, 
| do not know what a great Part of the 
World would have done. For the Lewd-= 
neſs and Debauchery of Mankind, has 
brought a great many Diſeaſes to that De- 
gree of Malignity, that I ſcarce fee how 
a thorough Cure could be made of them, 
without this Fluid; for it is certain, when- 
ever any Diſtemper ariſes from an Ob- 
ſtruction of the Blood-Veſſels, wherein the 
Blood and its Veſſels are chicfly concern'd, 
(for in Nervous Caſes, I am ſatisfy'd it is 
pernicious, in great Quantities eſpecially) 
that this Fluid, if not abſolutely neceſſary, 
is extremely beneficial; for nothing has 
ſufficient Force to take away this Obſtucti- 
on, and to ſeparate the Globules from one 
another, in the extreme capillary Veſſels, 
but a little weighty Sphere, ſuch as the 
Particles of Mercury certainly are. Now, 
by this Difference of the Specifick Gravity 
of the Fluids, a Remedy 1s provided for all 
theſe Maladies, which I am fatisfy'd are 
more than two or three. But that which 


is moſt wonderful in theſe Fluids is, 3dly, 


The univerſal Condition of the Direction 
of their Preſſure upon the Sides of the con- 
taining Veſſel; for in all Fluids of what- 
ſoc ver Kind or Nature, this Preſſure is com- 
municated in Lines perpendicular to the 
Sides of the containing Veſſel, Now, this 


hs 


Property 
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Property of Fluids, which is fo beautify] 
and uniform, 1s the neceſſary Conſequence 
of the Sphericity of their conſtituent Par— 
ticles; for fince, by the third Law of Na- 
ture, Reaction or Repulſe is always equal 
and contrary to Impulſe or Action, in the 
{ame Direction, conſequently the Sides of 
the containing Veſſel preſſes the contained 
Fluid, as much as the contained Fluid pref: 
ſes the Sides of the containing Veſſel ; and 
this Preſſure of the Sides of the containing 
Veſſel, is directed in the ſame Right Line 
with that of the contained Fluid, but is 
contrary to it. Now, ſeeing a Right Plane 
can only touch a Sphere in a Point, and 
can preſs it in a Direction thro' that Point 
of Contact; if this Direction thro? the 
Point of Contad, do not likewiſe paſs thid 
the Center of the Sphere, the Sphere will 
neceilarily revolve upon a Plane, till the 
Direction of its preſſure from the Point of 
Contact,, paſs through the Center of the 
Sphere; juſt ſo likewiſe, if a Plane preſs 
two Spheres in the ſame Direction, the 
Line of this Direction will neceſſarily paſs 
thro' both their Centers. And ſo if there 


be any Number of Spheres whatever, preſs'd 


by a Plane in the ſame Direction, the Line 


of this Direction will neceſſarily paſs thro' 


all their Centers. Bur a Line thro? the 
Center of a Sphere from the Point of Con- 
tact, 1s perpendicular to the Tangent Plane; 
and 
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ind fince this is the Direction of the preſ: 


fure of the Plane upon the Spheres, it is alſo 


the Direction of the - preſſure of the Spheres 
upon the Plane. Since alſo the Particles 
of Fluids are Spherical, or nearly approach- 
ing thereto, and fince they are ſuppos'd 
exceeding ſmall, as alſo fince curve Surfa- 
ces are compounded of an infinite Num- 
ber of little plain Surfaces ; it is univer- 
ſally true, that all Fluids, of what Nature 
ſoever, preſs the Sides of the containing 
Veſſels, in a Direction perpendicular thereto, 
And on the other Hand, fince by Experience 
it is found true, that Fluids do preſs the 
Sides of the containing Veſſels, in a Di- 
rection perpendicular thereto ; *tis certain 
that the Particles of all Fluids are Spherical, 
or nearly approaching thereto ; ſo that 
this is now no more Hypothefis, but Demon- 


ftratiom. Now, could any Thing but the 


Fingers and Almighty Power of Gop, have 
rounded thoſe infinite Numbers of ſmall 
Particles, whereof Fluids confiſt > Or could 
any Thing but his Wiſdom, have aſſign'd 


them their true Dimenfions, their exact 
Weights, and requir'd Solidities? We thall 


allow him to continue in his Infidelity, 
who can demonſtrate by what Laws of 
Mechaniſm all the Particles of Water were 
turn'd of the ſame Diameter, Solidiry, and 
Weight; and thoſe of Air, Mercury, and 
Light, turn'd all of different Diameters, So- 
23 1 lidities, 
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lidities, and Weights from one another; 
but all of the ſame Diamerers, Solidities, 
and Weights among themſelves. 

F XXXI. What a noble Repreſentation 
of the Divine Wiſdom does our Fluid of 
Light afford us! How wonderfully are its 
Parts fram'd ! And with what a prodigious 
Velocity are they ſent from the Body of the 
Sun! Its Subtilty is almoſt beyond Imagi- 
nation, no Pore ſo ſmall as to exclude it; 
no Stream of it ſo great, but may be con- 
gregated almoſt into a ſingle Point; no Sur- 
face ſo finely poliſh'd, as not to ſcatter al- 
moſt one Half of it; its Rays traverſe thro' 
one another, Millions of different Ways, 


without interfering ev'n in the ſtraiteſt Paſ- 
ſages : In a Word, we are not able to com- 


prehend nor 1magine a Number ſufficiently 
ſmall, to expreſs its Subtility ; in every 
Pulſe of an Artery, it runs ſome hundred 
and thirty Thouſand Miles; what an ama— 
zing and unconceivable Velocity muſt this 
be ! nothing but the Action of the Mind, 
can any ways repreſent it: And then, what 
a beautiful Idea of this Fluid, do Sir Iſaac 
Newton's later Diſcoveries preſent us with ; 
every Ray is endow'd with its own Colour, 
and its different Degree of Refrangibility 
and Refiexibility, One Ray is Violet, ano- 


ther Indigo, a third Blue, a fourth Green, a 


fifth Tellow, a fixth Orange, and the laſt 


nal 
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nal Colours, and from the Mixture of theſe, 
all the intermediate ones proceed, and White 
from an equable Mixture of the whole; 
Black, on the contrary, from the ſmall 
Quantity of any of them being reflected; 
or, all of them in a great Meaſure being 
ſuffocated. So that now it is not Bodies 
that are colour'd, but the Light that falls 
1pon them ; and their Colours ariſe from 
their Aptitude, to refle& Rays of one Co- 
lour, and tranſmit all thoſe of another. 
Their prominent little Parts, upon their 
Surfaces, according to their different De- 
grees of Denſity and Thinneſs, are apt to re- 
flect back upon our Organs, Rays of one 
Colour, and of one Degree of Refrangibili- 
y and Reflexibility, and to let others paſs 
through their Pores; and this one Colour 
too, is leſs or more intenſe, according as 
their prominent Parts are of different Den- 
fties, or are thicker or thinner. For the 
firſt Degrees of Intenſeneſs, in all the pri- 
mary Colours, ſeem to ariſe from ſome de- 
termined Degrees of Denſity and Thinneſs; 
and the ſubſequent Degrees, from the other 
different Degrees of Denſity, or Thickneſs, 


or Thinneſs, of the prominent little Parts 


of the Surfaces of Bodies. Light acts upon 
Bodies, by heating, diſſolving, and putting 
their Parts in a vibrating Motion; as alſo, 
Bodies act upon Liebt, in drawing its Parts 


to them, and that in Lines perpendicular to 


their 
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their Surfaces. All the differently reffexibl 
Ligbt, obſerves this one Law, That all the 
different Angles of Incidences are reſpeQive- 
ly equal to the Angles of Reflexion; and all 
the differentiy Refrangible Rays of Ligh, 
obſerve one Law likewiſe, viz. That in all 
the Obliquities of the ſame Ray, to the Plane 
of Incidence, the Sines of the Anples of I 
cidence, are to the Sines of the Angles of 
Refre@ion in a conſtant Ratio; and both 
theſe Properties proceed from one and th: 
ſame Principle, acting in different Circun- 
ſtances, vis, that Bodies attract Light i 
Lines perpendicular to their Surfaces ; and 
that this Attraction is equal in all the Ji 
dences and Refraddions at equal Diſtance 
from the ſame Plane, and the reflected Rays 
are turn'd back before they arrive at th: 
refiefing Plant: For if the refleding Plant 
have ſuch a Force of Attradtion, that be- 
fore the Ray arrives at it, it has already 
made the Stine of the Angle of Incident 
equal to the Radius, the 1 muſt reflec, 
and not enter into the reflecting Plane at 
all z if a leſſer Degree of Attraction, then 
muſt it enter the Body of the Plane, and 
proceed in the Line, that its direct impulſe, 
together with the Degree of Attraction in 
the refracting Body, neceſſarily generates. 
And as there may be different Degrees of 
Attradion in Bodies, which produce their 
different Degrecs ef Elaſticity and abr 
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ſo there muſt be different Degrees of At- 
traction in Mediums ſuppoſed, to account for 
their different Powers, in bringing the 7e- 
fracted Rays nearer to, or farther from, the 
Perpendicular ;,, for it is well known, all 
Mediums have not the fame refra@ive Vir- 
me. Now, what a beautiful, uniform, and 
ſimple Theory of Light is here | This is ſo 
very like the frugal Simplicity, and yet the 
manifold Variety of Nature, that one would 
be almoſt tempted to believe 1t true, were 
there no Demonſtration and Experiment to 
confirm the Truth of it. I might likewiſe 
ſhew here the Art and Contrivance of Na- 
ture in the Production of the Coheſion of 


| Bodies. But having been pretty copious on 


this Subject already, I ſhall only ſuggeſt 
one very remarkable Inſtance of the won- 
derful Contrivance and Wiſdom of Nature, 
in the Propagation of Light, vis. That 2 
Ray of Light, in paſſing from a luminous 


Point, through two differently refra@ing 


Mediums, to illuminate a given Point, ſpends 
the leaſt Time (the refracting Powers of 
the ſeveral Medinms contider'd) poſſible; 
and conſequently, when a Ray paſſes but 
throngh one and the ſame Medium, i. e. 
when a Ray paſſes from a luminous Point, 
to reflect upon 1 given Point, it takes the 
ſhorreſt Way poſſible. This the Geometers 
have demonſtrated, and particularly, Mr. 
Hugens in his Treatiſe of Light, very ele- 

gantly 
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gantly Page 40 and 41. Now I appeal to 
the Reader, how incredulous ſoever, if this 
be not an Inſtance of Counſel and Deſien? 
Is not this like the Methods of Prudenc- 
and Wiſdom, which will not ſpend more 
Time on a Thing, than juſt what is neceſ. 
{ary to do the Buſineſs; which will not go 
about, but take the ſhorteſt Courſe poſſible 
that will bring it to the Place deſigu'd! 
He that can reſiſt ſuch pregnant and power- 
ful Inſtances of Divine Wiſdom, will never 
be convinc'd. 

$ XXXII. I ſhould next proceed to ſhey 
the Wonders in the Bowels of cur Earth; 
but there our Diſcoveries are ſo few, and 
our Accounts of this Matter ſo lame, that 
little to be reckon'd certain, can be deter- 
min'd about theſe Inner Regions. Some 
have concluded that there muſt of Neceſl- 
ty be a Central Heat, becauſe they ſaw that 
Springs run faſter in Froſt and Snow, than 
in hot Weather ; but that might proceed 
from ſome of the other more narrow ont- 
lets of this Baſon's being ſtopp'd by the 
Froſt ; and the Yaporrs that the Sun raiſes 
thence, being kept in. Others have thought, 
that within this outer Cruſt of Earth, 
there muſt be a Diſcontinuity, for ſome con- 
ſiderable Diſtance, quite round ; and that 
there was ſuccceding this, a large Sphere, 
moving after a certain Manner, to account 


for the Variation of the Magnet; what 
| Truth 


ak Religion. 
Truth may be in that, we müfſt leave to 
Time and future Obſervations to determine. 
zut the Magnet in itſelf is à beautiful In- 
ſtance of the Power and Contrivance of the 
Author of Nature, of the Reality of Attrac- 
tion in general in Bodies, and that different 
from their, Gravities, and of their impercep- 
ible Influences upon one another. For this 
wonderful Fofſil not only attradts and repels 
Iron, and all Chalibeat Compounds, and all 
other Minerals of the ſame Nature with it 
ſelf, according to their different Situations 
in reſpect of its Pole: But when Iron is 
duly impregnated with the Virtues it com- 
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| municates, and properly managed, its Ex- 


tremities at ſometimes points directly North 
and South, and thence varies both in the 
ſame and in different Places of the Globe, 
in regular and uniform Figures, towards 
Eaſt and Veſt, according to the Syſtem, of 
theſe Variations diſcover'd by the Learned 
and Ingenious Dr. Halley. And very proba- 
bly, as the common Horizontal Needle is 
continually varying towards Eaſt and IWWeſt, 
ſo the dipping or inclining Needle is vaty- 
ing up. and down, towards or Hi warts 
the Zenith, according to the Suſpicions of 
the Learned and Reverend Mr. Derham, and 
poſſibly in a regular and uniform Syſtem ; 
and there may be other beautiful and re- 
gular Qualities not yet diſcover'd in it, all 
theſe mention'd being found out — = 
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Teſs than 550 Years. There is a Ring about 
Saturn, which moves differently from b 
Body, that ſomewhat favours: this Suppo. 
fition of Interior Orbs 4 but | cannot come 
into the Opmiop, that this Annilus may be 
ſome Remains of the Ruins of a Cruſt that; 
fallen in upon the Body of the Planet; be 
cauſe this Ring appears > regular and 
uniform, of an equal Breadth quite round 
and. at an equal Diſtance from the Body of 
the Planet Beſides, it is ſcarcely probable 
that theſe Planers, which, like ours, may 
be deſign'd for the Hibitition of ſome Sort 
of Animals, ſhould be ſo ruinous as thi 
Suppoſition would make that Planet to b. 
If it be true, that all the Bodies of the Uni. 
verſe attract one another; and if it be ver 
probable, from the Benefits of our Mom 
to the Earth, that ſuch like and analogica 
Advantages, of raiſing Tides in the Fluid, 
_ refle4ing Light in the Night Seaſons, and 
emitting other Influences for Life and Ve- 
getation, accrue to the Planets from their 
Farellres and other Appendages ; then tis 
very plain, that whenever a leſſer Body 
(however figur'd) attends the Motions of 
and revolves with, a greater, that leſſer 
Body is delign'd by its Attradion and In 
Huences to produce fome Effect, that is the 
& pnlequenes of this Attraction, and theſe 
nfluences, Thus it is plain, our Moon wis 
defign'd to raiſe our Tides, and regulit 
: Winds, 
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Vinds, to enlighten our Nights, and to 
diſturb the Motions of our Earth, for Pur- 
poſes that poſſibly we may, or may never, 
come to diſcover; and ſo. the Satellites of 
Jupiter, and Saturn, were deſign'd to attract 
their Fluids, and to enlighten their Nights, 
or diſorder the Motions of their reſpective 
Planets, or to produce ſome Effect conſe- 
quent upon Attraction; and I have ſug- 
veſted before, that the Multitude of the 
Satellites of theſe Panets, may ſerve in their 
vaſt Diſtance from the Sun, to hinder their 
Fluids (by frequent and various Diſturban— 
ces) from freezing ; and to enlighten their 
long and tedious Nights; and the greater 


Number of the Satellites of Saturn than Fur 


titer, ſeems to favour this Conjecture. Now 


[this Annulus may poſſibly ſerve ſome ſuch 
[Purpoſe as this, fince it moves differently 
from the Body it ſelf. But all theſe are 


but Conjectures,; and as ſuch I leave 'em. 
lt is probable, that Earthquakes and Vulca- 
noes proceed from ſome Motion and Mix- 
ture of different Particles within the Body 
of the Earth ; for as to a Central Globe of 
Fire, it is not eaſily to be conceiv'd how it 
can ſubſiſt without Air or Fuel, or without 
conſuming the contiguous Parts of the 
Globe; and if it had either Air or Fuel, it 
muſt make a greater Havock than any Hi- 


ſtory mentions. Beſides that, it cannot 


well conſiſt with theſe mention'd interior 
W 2 Orbs, 
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Orbs, without confounding thetr regulzr 
Motions : All the Appearances of Natur: 
which ſeem to require it, may be more 5. 
turally ſolved by the Fermentation of diffe. 
rent Steams and Vaportrs, within the Cavi: 
ty of the Earth. Theſe Vulcanbes, and 
fiery Ervuptions, never happen but whete 
Sulphur and Iron are coptouſly found 
which we are certain may produce Hex 
1tid Flames, when duly mix'd and ferment- 
ed, any where : And it's obſervable, thit 


there are ſcarcely any Countries much an-: Nd u 
noy'd with Earthquakes, that have not NY. 
one of theſe fiery Vents J which ſhows, that Varie 
theſe Vulcanbes are the neceſſary Conſe- of Sk 
quences, and the Tunnels of the fermenting Stone 


Vapours in the Bowels of the Farth, ani vic 
not Chimnevs to the Central Heat: And polli 
this, by the Way, is a bountiful Contri Poſſe 
vance in Nature, to leſſen and evaporate D. 
theſe tumultuous Steams, which otherwiſe man; 
might make much greater Havock than Thi: 
now they do. Earthquakes and Yrulcanos and 
in the Earth, being the fame that Thunder MI} © 
and Lightning are in the Air, and from I fe. 
the ſame Cauſes : It is likewiſe probable, IN He 
that its Strata are not of ſuch Gravities, ſelf 
as a regular Subſidence according to the 
Laws of Gravitation of Bodies would te- 
quire 5 which ſhews, it has not Been com- 
pounded by theſe Laws. It is certain, that 
we have freſh Water at any conſiderable 
| Depth, 
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Depth, in moſt Places diſtant from the Sci; 
rhich ſhows how uniformly and equally 
'Wihis ſo abſolutely neceſſary Fluid has been 
Miſtributed for the Benefit of the Inhabi- 
ants of this Globe; we have from its 
Fowels, all thoſe Metals and Minerals, with 
all their Varieties, which are of fo much 
Uſe for the Accommodations of Life, and 
the Subſervience of Medicine; from the 
Depth of the Sea, and the Bowels of the 
Firth, we have all our natural Salts, which 
do us ſo great and manifold Services. If 
any one had bur Occaſion to look over the 
Variety of beautiful Figures, and Colours 
of Shells, Petrifactions, Ores, Minerals, and 
Stones, and other natural Curioſities, (of 
which, the nobleſt and largeſt Collection 
poſſibly now extant, is to be ſeen in the 
Poſſeſſion of the Induſtrious and Learned 
Dr. Sloane) he could not but admire the 
manifold Wiſdom of the Author of Nature, 
This were a very large and- copious Field, 
and would afford very demonſtrative Inſtan- 
ces of Counſel and Contriuance. But I have 
ſo many other Things to ſuggeſt on the 
Head I am about, that I muſt content my 
lelf with Generali. i 


* 
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Qin A r. VI. 


The Proofs for the Being » 
4 God, ariſing from thi 
Contemplation of the Hi 
mane Structure. 


F new? = arr hrs fo long upon 

ho 1 the inanimate Part of this 
Syſtem of Things, I come now to conſider 
he Animal Kingdom; that noble and mu 
nifeft Repreſentgrion of the Power and Wi 
Aom of the Author of Natrre, One of De 
mocritus or Des Cartes's Diſciples, may per- 
haps undertake to give ſome faint and im- 
ee Kind of Explication of the Celeftial 

ppearances, from their Principles, though 
how wretched their Accounts of this Mat. 
ter are, we have in ſome Meaſure al: 
ready ſhewn. But when they come toe 
Plant, or Animal, they are perfectly at 1 
Loſs, they can produce nothing coherent, 
or of a Piece; their Schemes then, are like 
the Effects of the caſual Concourſe of Atoms, 
an odd inconſiſtent Mixture of Things, that 
has neither Form, nor Beauty. For every 
Part of theſe, is ſo exactly adapted to ſome 


wile 
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wiſe Deſign; ev'ry thing is ſo fitted, to its 
own FL. Uſe A Bl theſe Uſes are ſo ma- 
nifeſt and evident, that they. clearly argue 
an infinite Wiſdom; an exact and exquilite 
knowledge in the Laws of a Divine Geo- 
metry and Harmony infinitely ſuperior to our 
low Figures and Numbers, that nothing is 
ſufficient for, but a Being abſolutely per- 
fed, I ſhall here, as J did in the Cleſtial 
Philoſophy, give ſome general Scheme of 
the Animal Fabrick, and Economy; and 
ſhall confine my Speculatians, to the Hu- 
mane Structure, as being the moſt perfect 
we are acquainted with, and which being 
fully underſtood, the reſt will eaſily fol- 
low. I ſhall begin with the Proceſs of 
the Aliment and the Circulation of - the 
— . e e 22a 
F XXXIV. The Meat being groſly di- 
vided by the Teeth, and ſoftned by the 
Saliva, is through the Gullet, by the Con- 
ſtriction of its Fibres, thruſt into the Sto- 
nach; where being ſwell'd and farther ſoft- 
ned by the Succus of its Glands, and the 
Liquors taken in, by the perpetual Motion 
of the Coats of the Stomach againſt one 
another, the Muſcles of the Midriff and Ab- 
domen employ'd in Reſpiration, and poſſibly 
from other Cauſes, never to be known, its 
Parts are broken, and their intimate Cohe- 
lions diffolv'd. And by this Preſſure of the 


Sides of the $romach upon the contain'd Ali- 
WS .- ment, 


es 


= 


\ 
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ment, it is thruft into the Hiteſtines; at it; 
Entry into which, it is irrigated with the 
Bile and Sweetbręad Juice, the one to ſweeten, 
the other to dilute the Chile, by the verm. 
cular Motion of the Inteſtines (ariſing from 
the Alternate Action of their 'Spira! and 
Longitudinar Fibres) the e of the 
Midriff and the Muſcles of the lower 
Belly, the groſſer Parts are deriv'd down. 
ward, to be thruſt out of the Body, 
while the finer are ſqueez'd into the pat 
row Orifices of the la@eal Veſſels, which 
open into theſe Inteſtineß; whence in 
flender Chanels, they are carried into the 
Glands of the Meſentery, receiving firlt 1 
fine thin Lymph from the T,ymphatick 
Duds, which dilutes this Chylons Fluid, 
and ſcours its containing Veſſels, which, 
from the Meſenterick Glands, unite in lar 
ger Chanels, and paſs directly into the 
common Receptacle of the Chyle, which 
is a, Bafon, form'd for it by the Union of 
theſe Lacteal and Lymphatick Veſſels , from 
thence in one Du, it aſcends into the 
Thorax, and about the Heart, ſometimes 
dividing, it immediately unites again, and 
creeping, along the Grller, it paſſes on to 
the left Subeldvian Vein, where, in one or 


" *#@a 0-1 Þ . 


t 
{ 
two Mouths, it opens into that Veſſel, and | 
( 
| 


there mixes with the Blood, and circulates 
With it, which Circulation is thus perform'd. 
The Veins" (in a continu'd Chanel, as is 
4 1 5 reaſonably 


- — — — — 


WS. + 
o be ſuppos'd, with the 47. 


its Relaxation or Diaſtole receives the Blood 
from them, and in its Conſtriction or S- 
fole, thruſts it into the right Ventricle, which 
is then in its State of Remiſſion: Which 
when contracted, drives it through the Ar- 
teria Pulmonalis, into the Lungs; whence 
it is receiv'd in an uninterrupted Chanel, 
by the Vena Pulmonalis, and is carried into 
the left Auricle of the Heart, then open to 
receive it; by whoſe Conſtriction, it is diſ- 
charg'd into the left Ventricle, then likewiſèe 
dilated, by whoſe Contraction it is puſh'd 
into the Aorta, which bending a little up- 
wards, ſends forth the Cervical and Axil- 


liary Arteries, the reſt turning down again, 
forms the deſcending Trunk, and theſe 


dividing into innumerable leſſer Chanels, 
any the Blood to the ſeveral Parts of 
the Body; where leaving ſome of its Par- 
ticles proper for their Uſe, the reſt 1s 
ſent into the Yeins, which are nothing 
but the returning Arterien; and thus the 
Blood is carried about in a perpetual Cir- 
cle, from the Arteries into the Veins, and 
from theſe to thoſe; and in this Circula- 

25 tion, 

2 


oC 
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* duly perform'd, Life and Health coy. 
fiſt. 

F XXXV. As it is plain from what ha 
been ſaid, that it is only the Blood, thx 
is immediately recruited by the Chyle, { 
is it likewiſe evident from thence, thy 
it is only from the Blood, that all th 
Expences of living are furniſhed, and thy 
all the Secretions of what Kind ſoeve 
are deriv'd, Now, theſe Secretions an 
made by the Aſſiſtance of the Gland 
and a Gland, is an Organ conſiſting d 
ſome one or more Turns, Folds, Conw 
lutions and Contextures of Veſſels, in 
proper Membrane, for the Separation d 
one Liquor from another. The moſt con 


ſpicuous Gland of an Animal, is the Sp j 


ftem of the Guts, where the La@eals ar 
the emiſſary Veſſels or ſeparatory DuFs : Th 
Meſentery 18 the Membrane that keeps then 


in their natural Situation, and the Pen 
ſtaltick Motion, the ſeveral Convolution, 
with the Values of theſe long hollow Cha 


nels, are the Mechanical Apparatus, where 
by the Chyle is ſeparated: from the Food, 
and carry'd into the common Receptacl: 
The Teſticles when unfolded, give us ano- 
ther plain Conception of a Gland, where 
the Artery, after having ſent the greateſt 
Part of the Blood, by many little opening 
Branches, into the neareſt Vein, is carry'd 
on in a Cylindrical Figure, through many 

Foldings 
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Foldings and Plies, conveying through its 


| fingle Tube, the proper Liquor into a com- 


mon Baſon. There is, no doubt, as great 
a Variety of Structures in the Glands, as 
the different Liquors to be ſeparated are; 
for ſince the Arterial Blood is the common 
Subject, tlie Diverſity of the ſeparated Li- 
quors muſt depend on the different Sru- 
Fures of theſe Strainers. Some, no doubt, 
are very ſimple, ſuch perhaps are theGlands 
of Perſpiration, where a' little Tube, jet- 
ting out from the Extremity of an Artery 
where 1t degenerates into a Vein, may be 


| ſufficient to carry off theſe. Vapoury Steams, 
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of the Blood; tho' even here, Anatomiſts 
have obſerv'd Art, Contrivance, and Com- 
plication. But the fill more complicated, 
ſeem to conſiſt of a Membrane, forming (by 
the Contexture of Blood-Veſſels and Nerves) 
an oval or round Baſon, for receiving the 
ſeparated Liquor, and of two or more 
Ducks, for conveying in, and carrying out 
of this Cavity, the ſeparated Liquor. This 
Membrane, is as it were a Stay and Baſe, 
for the Blood-Veſſels and Nerves, to keep 
them in their natural Situation, and to 
form the Cavity. Here the Blood-Veſſels 
are interwoven into different Figures, Si- 
tuations, and Inoſculations, according to 
the Neceſſity of the ſeparated Liquor. 
There are other Glands again, yet ſtill 
more complicated, but]they are common- 


ly 


ly no other, than a Maſs of the former 


contain'd under one common involving: 


Membrane, and having all their emiſſay 
DuFs, united in one large common Veſſel, 
which may enter into another Gland, as an 
Artery ;, and ſo a new Separation may be 
made, from the former ſeparated Liquor. 
| will not aſſert any Thing poſitive about 
the Mechanical Explication of the Separa. 
tion of one Liquor from another in an 
Animal Body: All I have hitherto ſeen 
on the Head, being either too general or 
too precarious : But ſomething like theſe 
three Conditions, ſeems to enter into this 
Diſquiſition ; 1ſt, The different Diameter of 
the Qrifice of theſe Secretory Ducts, where- 
by Particles of a Diameter, greater than that 
af this Duct, are excluded. 2dly, The dif- 
ferent Angle, which this Du& makes, with 
the Trunk of the Artery; for it is already 
demonſtrated, that all Fluids preſs the 
Sides of the containing Veſſel, and that in 
a Direction perpendicular to theſe Sides; and 
this is evident in the Pulſation of the Ar- 
zerics, ſince it is to that Preſſure, this Pul- 
ſation 18 owing. It is likewiſe evident that 
the Blood is urg'd forward by the Force 
of the Heart, ſo that the Motion of Se- 
gretion muſt be compounded of both theſe 
Motions. Now tho' this lateral preſſure, is 
greater, when the Pelocity of the longitugi- 
nat Motion is ſo, yet it is not in the Pra- 
| | portion 
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portion of this Velocity; for this preſſurt is 


uh — 
—_— 


| always ſomewhat even, when the Fluid is 
| at reſt, and is then in Proportion to the Spe- 


cifick Gravity of the Fluid, nothing ele 


being in this Fluid to produce this preſſure ; 
| and in a Fluid urg'd by a Longitudinal Di- 
rection, as the Blood in the Arteries, this 
lateral preſſure, is in a compound Prop6- 
tion of both; whence it is evident, that if 
two Particles of equal Diameters, but of 
| unequal ſpecifick Gravities, arrive with the 
ſame Velocity, at an Orifice capable of ad- 


mitting either of them, yet they will not 


| both paſs, becauſe their Motion of Direction 


is different : So that this Diverſity in the 
Angles theſe Secretory Ducts make with the 
Trunk of the Artery, ſeems altogether ne- 
ceſſary to account for the poſſible Divet- 
ſities of ſecern'd Fluids, even admitting theif 
Diameters, and Figures, to be the ſame. 
For it is not to be doubted, that the Blood 
1s a Heterogeneous Fluid, and contains Parts 
of different Specifick Gravities, different 
Coheſtons, and of different Denſities z and 
the ſeparated Fluid muſt be nearly Homo- 
geneous to perform the uniform Functions 
of Life. zdly, The different Velocities, with 
which the Blood arrives at the Orifices of 
theſe Secretory Dubs; for ſince the Secretions 
are made in Form of a Fluid, there is no 
poſhble Reaſon can be aſſign'd, why ſome 
Animals of the ſame Species ate of a Jour, 

ooſe 


4 


ticles, of whatever Kind, that are leſs than 


—— 
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looſe Texture, and Union of ſolid Parts 
and why one Part of the Body is of 2 
tender, looſe, eaſily ſeparable ein 
others of an harder, firmer, and more cloſe 
Coheſion, but this different Velocity of the 
Blood, at the Oriſices of the ſepara tory 
Ducts. And though the Diverſity of the 
Diameters of theſe Ducts, is ceftainly that 


which is of greater Moment in this Affair 


of Secretion; yet it is impoſſible to account 
for the Similarih of the ſecerned Fluids 
from ſo Heterageneors a Fluid, as the Blood 
is, from this alone. For ſuppoſe, (as my 
worthy and learned Friend Dr. Cockburn 
has very juſtly reaſoned) the Diameters of 


the Particles of Urin, Gall. and Semen, to 


be as 1, 2, 3. The Diameters of the Secre— 
cretory Duds, of the Kidneys, Liver, and Tefii- 
cles, muſt be in the ſame Proportions. Now 
tho” upon this Suppoſition of only different 
Diameters, the Particles of Gall and Semen 
cannot be ſeparated in the Kidneys, yet 
the Particles of Urine and Gall may he ſe— 
parated by the Excretory Ducts of the Teſti 
cles; the Diameters of the Particles of the 
Fluids, being by Suppoſition, leſs than that 
of the Diameter of the Excretory Ducts of 
the Teſticles. So that upon this Suppoſi— 
tion of only different Diameters, it is impoſſible 
to account, for the Homogenity or Similari- 
ty of the ſecerned Liquors : For all the Par- 


the 
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the Diameter of the Secretory Duct, muſt 
de indifferently ſeparated there. Nutri- 
ion may be perform'd by a Secretory Duct, 
ariſing from the terminating Artery, which 
carries a ſuitable Portion of the Blood to 
every Part to be nouriſh'd, ſo that every 
Point in the Body, muſt be the Termina- 
tion of a Secretory Duct, through which a 
proper Part of the Blood is brought. The 
Blood in its Circulation, being carry'd into 
the Cavity of the Skull, in the Branches of 
Carotid and Cervical Arteries, theſe are di- 
vided into innumerable Ramifications, ſo 
| 23 to become extremely ſmall : Their laſt 


Extremities after the Manner now de- 
{crib'd, form a little Gland (all theſe little 


. 


re Glands together make the Cortical Part of 
1 the Brain) terminating in two little Veſſels, 
W one for carrying back as a Vein, the groſſer 
nt Part of the Blood; another as an Emiſſary 
4 Veſſel to each of theſe Glands, diſtributing 
ct throughout the whole Syſtem, the more 


C- pure, refin'd, and ſubtile Part of the Blood, 
t (as is ſuppos'd) which is then call'd the 
e Animal Spirits. All theſe little Emiſſaries, 
It united together at their Origin (the Cortical 
f Part of the Brain) make that Subſtance, 
4 which is call'd the Medullar Part; being a 
. Bundle of very ſmall, thread-like Chanels, 
4 or Fibres, ſome of which are carry'd- thro' 
: their proper Cavities, in the Skull, for the 
Uſe of the Organs of Senſation ; the reſt 
; through 
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through the Cavity of the Spine, to be 
diſtributed at proper Places, through the 
reſt of the Syſtem. It is nut impoſſible but 
theſe Emiſſary Veſſels of the ſmall Glands 
whereof the Cortical Part of the Brain 
eonſiſts, may contain a Liquor, and that 
this Liquor may be the more refin'd, and 
ſubtile Part of the Blood; eſpecially if 
we reflect that Nature does nothing in 
vain, and that theſe Gland: ; differing ſcarce- 
ly at all from thoſe others, which ve 
certainly know ſeparate Proper Liquors, 
but in the Length of their Emiſſary Vel- 
ſels (the Neceſlity of which in the pre- 
ſent Caſe is ſelf-evident)and that the Blood- 
Veſſels, being ſent in ſuch Numbers in- 
to the Brain, and in a much greater Pro- 
ortion, than to any other Part of like 
Dimeaton, and being there form'd into 
the mention'd Glands, and : theſe Gland: 
ſending out theſe ſmall Emiſſary Veſſels, 
over the whole Syſtem. It is not impoſli 
ble I ſay, that theſe may carry a ſuitable 
Liquor. For iſt, almoſt the whole Maſs 
of Blood, in a little Time is brought to 
this Cortical Part of the Brain: (The moſt 
ſubtile, moſt ſpirituous, lighteſt, and moſt 
moveable Part of the Blood, aſcending 
by the Carotid and Cervical Arteries ; the 
groſſer, heavier and leaſt active, deſcending 
toward the lower Parts, by Reaſon of 
the Situation; and the greater ſpecifick Gra- 
| | vity 
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vity of theſe laſt Parts of the Blood.) 
zdly, In the Medullar Part of the Brain is 
often found on Diſſection, a thin, whey- 
like Subſtance, which Fire hardly thickens. 
zdly, The Nerves are equally diſtributed 
all over the Body, are abſolutely neceſſary 
toward all Motion, natural and voluntary, 
ind 4thly, They are the Specifick Organs 
of Senfibility. All which ſeem to imply 
that they are the containing Chanels of 
ſome Liquor; and then poſlibly this Li— 
quor may be ſomething a-kin, or anals- 
zous to thoſe Spirits we gather from ani- 
mal Subſtances, by Heat in an Alembick : 
Such as are Spirits of Sal Armoniack, Hartſ- 
born, Raw Silk, or Humane Skulls ; and 
what renders this Conjecture more proba- 
ble, is the not altogether diſſimilar Ap- 
paratus in forming theſe animal Spirits 1n 
the Brain, from that of drawing thoſe 
others in an Alembick by Fire; and the 
wonderful preſent Efficacy theſe laſt have 
on the firſt; and that both are equally 
unalterable by Heat, and incapable of 
Burning, But then, if we conſider on 
the other Hand, that theſe nervous Fi- 
bres ſerve equally, and adminiſter unto 
Nutrition, local Motion, and Senſation ; 
this laſt Function ſeems entirely oppoſite 
to the Nature of a Fluid, neceſſarily act- 
ing in the other two Functions, from 
within to without, and in this laſt, from 
without 
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without to within. Add to this, that this 
nervous Fluid has never been diſcover'{ 
in live Animals By the Senſes, however 
aſſiſted ; nor its Neceſſity evicted by any 
cogent Experiment; and that Leuver 
hoeck's Experiments make the Fibres, ot 
the laſt Chanels of this Fluid, ſo infinite 
ly flender, ſmall, and ſpungy, that conf: 
dering the Reſiſtances from the Sides of 
the Veſſel in ſmall Tubes, it ſeems abſo 
lutely impoſſible any Fluid (ſuch as wt 
have an Idea of) could move with Vets 
city to anſwer the Appearances ; ſo that 
after all, it ſeems pretty difficult to come 
to any certain Concluſion on either Side. 
But either the Fibres contain a pretty cos. 
ſiſtent Fluid, whereof they are conſtantly 
full, and then the leaſt Drop forced into 
the one Extremity, will drive out as much 
at the other, and that inſtantaneouſly ; 0 
theſe Fibres are ſolid, and not pervious; 
and ſome infinitely ſubtle Spirit pervade 
them with as much Facility as it would 
the moſt pervious Tubes ; either of which 
Suppolitions will account for the Ap 
pearances in a groſs and general Manner, 
which is all we can pretend to in ſuch 
conjectural Caſes. By the Motion of the 
Heart, through the Emulgent Branches, 
the Blood is brought to the Kidneys, and 
is there freed of its Serum, by their little 


Glands, and is receiv'd into the ſmall Er- 


cretory 


form'd by 
es of the Trachea; ſo that they may be 


0 


of Religion. 207 
cretory Ducts of theſe Glands, to be car- 
ry'd into the Pelvis, and thence, by pro- 
per Tubes, into the Bladder. Much after 
the ſame Manner are their proper Fluids 
ſeparated from the Blood in the Liver, 
Sweetbread, Teſticles, and the other Con- 
lobate and Conglomerate Glands of the 
Body, ſo that it is needleſs to inſiſt on 
mee. 

FRXXVI. The Lungs are compos'd of 
an infinite Number of little Lobes, of dif- 
ferent Figures and Magnitudes, but ſo 
joined, as to leave but ſmall Vacuities be- 
tweeen them. Each Lobe conſiſts of an 


Infinity of ſmall ſpherical or oval Veſicles, 
the Coats of the {mall Branch- 


conſider'd (when blown up) as ſo many 
fine Tubes, ending in little hollow- Spheres 
or Spheroids ,, upon the Sides of the Veſi- 


| cles, the Blood-Veſſels in a fine Network 


are ſpread. Now, before the Fœtus is 
brought to Light, theſe Veſicles lie flat 
upon one another, and by their Preſſure 
upon the Blood-Veſſels, hinder its Pro- 
greſs through them; but as ſoon as this 
Fertns enjoys the Benefit of the Air, by its 
Weight and elaftick Force, this Air ruſhes 
through the Pipes of the Trachea into 
theſe Veſicles, and blows them up, where- 
by they ſtand ere& upon the Trunks of 
theſe little Wind-pipes, and give a free Paſ- 

2 {age 
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ſage to the Blood through theſe Veiſels 
ſpread upon their Sides. And when by 
the Weight of the Thorax, and the Action 
of the Muſcles thereof, with thoſe of the 
Abdomen and Miariff, this elaſtick Fluid is 
thruſt out of the Veſicles, through the Tra- 
chea in Expiration ;, theſe Veſicles preſlins 
againſt one another, and the elaſtick Fluid 
acting upon the Sides of them, and conſe 
quently on the Blood-Veſſels ſpread there- 
on, ſeparate the Globules of the Blood, 
which had Room and Liberty to unite in 
the wider Chanels of the Veins; and this 
Separation of theſe Globules of the Blood, 
from one to another, renders it more capa- 
ble to circulate in the more narrow Paſſages 
of the Capillary Veſſels, divides and ſubti- 
I:zes the groſſer Parts of the Chyle, gives 1 
Scarlet Colour, Fluidity, and Energy, to 
the groſs, grumous, and ſtagnated Venous 
Blood. But, if I be not very much miſts 
ken, there 1s ſtill another Uſe of this natu- 
ral Function behind, and that is to form 
theſe elaſticłk Globules of which the Blood 
principally confiſts. It is Matter of Fact 
and Obſervation, that the Blood conſiſts of 
a Lymph, which is the common Vehicle, ſe- 
veral Salts, Ramenta of a thick Conſiſtence, 
made up of {mall Particles of carneous and 
vegetable Fibres from the Food, (which 1s 
probably the unform'd Part of the Chyl: 
and Aliment) and theſe red — WP 

| whuc 
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which we are now ſpeaking ; but ſome- 
times they are of different Colours, as 
bite, Blue, and Purple; theſe any Body 
may diſcover with an ordinary Microſcope. 
Now, it is certain, that theſe Globules may 
be burſt, as in Obſtructions; or may be 
all exhauſted, as in violent Hæmorrhages; 
and yet be all recover'd, and recruited 
194in ; wherefore it is of Neceſlity, that 
theſe Globules muſt be form'd ſomewhere 
in the Body from the Chyle. And fince it 
1s certain that they are not ſolid Particles, 
both by ocular In{peRion and Touch, and 
by the Neceſlity they are under to change 
their Figures into oblong Spheroids, in the 
capillary Veſſels, as alſo from their Colour, 
ind that Acids do actually deſtroy their 
Figures, and coagulate theſe Globules; it 
is not improbable, they may be little bub- 
bles, blown from the viſcid Part of the 
Chyle, by the Force of ſome more ſubtile 
elaſtick Aura. Now no Place in the Body, 
but the Lungs, can ſo conveniently afford 
this elaſtick Fluid; and this may be the 
Reaſon why the Chyle enters into the Veins; 
and theſe too only, which are juſt re- 
turning immediately to the Heart, to be 
lent into the Lungs. For fince, in our 
groſs Element of Air, there is conſtantly 
lodged a finer elaſtick Fluid, which is the 
principal Agent in all the ſubtil Effects 
commonly aſcribed to the other, though 

A 2. the 


Fluid, by that vaſt Force u 
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the groſſer Element cannot, yet this finer 

fa in Expira- 
tion, may be thruſt in, through the Side 
of theſe 41 to the Blood-Veſſels; and 
ſeeing theſe Blood Globules muſt be gene. 
rated ſomewhere, and ſince there is no Part 
in the Body this ſubtil elaſtick Fluid can fo 
conveniently be ſqueez'd with ſufficient 
Force, to get through the Sides of the 
Blood-Veſſels, but in the Lungs ; it ſeems 
not unlikely that theſe Globules are form'd 
there after this Manner: The viſcous Part 
of the Chyle being by the ſhorteſt and ſafeſt 
Courſe poſſible, brought into the returning 
Part of the Blood, 1s ſent from the right 
Ventricle of the Heart to the Lungs, and 
is ſpread upon the Sides of the Veſicles 
thereof, in little fine Tubes, this fine ela 
ſlick Fluid being ſqueez'd in the A of 
Expiration, thro' a Pore, continu'd thro 
the Veſicle of the Lungs, and the Side of 
the Blood-Veſſels is forc'd into the viſcous 
Part of the Chyle, which is running by in 
the Serum, and by its perpendicular Preſſure 
upon the Sides of that Cavity it forms, 
produces a {mall little Bubble of a certain 
Magnitude, and Thickneſs of Shell, from 


whence it has its Colour, and by the Force 


of the ſucceeding Fluid, this little Bubble 
is broken off from the Pore, and carry'd 
along the Artery, and the Coheſion of the 
Parts of the Shell of this Bubble, being 
e greater 
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greater than the Force from without, where- 
by the thin Serum acts upon it, it is pre- 
ſerv'd in its Figure in all the various Mo- 
tions of the compound Fluid of the Blood; 
ind if it happen that theſe little Bubbles 
ſhould be burſt, (as they moft certainly are 
by a Thouſand Cauſes) whenever they 
come to the Lungs, they are new form'd 
again, whereby the circulation is render'd 
conſtant and uniform. For ſhould theſe 
Globules be all deſtroy'd, there muſt of 
Neceſſity ariſe a general Obſtruction in all 
the Capillary Arteries. The Manner of this 
production of the little Bubbles in the 
Blood, by the elaſtick Fluid forc'd through 
the Sides of the Veſicles and Blood-Veſſels 
in the Lungs, is ſo obvious, that I ſhall 
infiſt no farther upon it, ſince every Body 
may ſee an Inſtance of the ſame Nature, 
in mixing Oil with Vinegar ; the Subſtance 
of which Mixture, when view'd but with 
an ordinary Microſcope, appears to be no- 
thing but an Infinity of ſuch like little 
Bubbles, form'd by the Immiſhon of the 
Air and Vinegar into little Shells of Oil. 
But from this Principle, ſome of the de- 
ſpair'd-of Appearances in the Animal Ofco- 


| nomy, may be made eaſy ; and ſoine Difh- 


culties about the Cauſes of Diſeaſes, and 
the Manner of the Operation of Medicines 
vaniſh. And this makes it look the more 
like Truth, Nature being frugal in her 

% 4 Principles, 
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Principles, but various in the Effects thence 
ariſing, But it being both foreign to my 
Deſign, and unfit for the Limits I have 
preſcribed to my ſelf, to deduce Corollaries 
ariſing from a ConjeQure only : I ſhall 
therefore proceed to repreſent ſome others 
of the Animal Organs and Functions, in the 
beſt Manner I am able. 

F XXXVII. A Muſcle is a bundle of Ve. 


ſicular Threads, or of ſolid Filaments, in- 


volv'd in one common Membrane, one of 
whole Extremities is faſten'd to an im- 
moveable, the other to a moveable Part of 
the Body; which by the Inflation of the 
Veſicles, or ſwelling and hardening of theſe 
Filaments, are brought nearer one another, 
and ſo become the proper Organs of Mo- 
tion. When a Muſcle, by boyling, waſh- 


57 


ing, and cleanſing, is duly prepar'd, the 


Texture of theſe veſicular Threads, or ſo- 
lid Filaments, become more evident and 
perſpicuous. If the laſt Fibres of Mrſcles 
be veſicular, then probably they may not 
be unlike a ſtring of hollow Beads, and 
may be originally hollow Tubes, ſtraitly 
ty'd together by tranſverſe Filaments, ſo a8 
to form theſe little Bladders; with which, 
{mall Branches of Blood-Veſſels are ſo in- 


terwoven, as that the Mouth of a little 


Artery, and Nerve, gapes into the Cavity 
of theſe Veſicles Both which, are ſo ab- 
ſolutely neceſſary to the Action of a Muſ⸗ 


cle, 
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cle, that either being ty'd or cut, at the 
entry of it, no Action or Motion can en- 
ſue. 
If Muſcular Fibrils be Veſicular, then we 
may reaſonably ſuppoſe, all the Carneous 
Fibres, which are neceſſarily requir'd for 
Motion, to be Veſicular, after the Manner 
[ have now deſcribed them; and that the 
Nervous Fibres, are Cylindrical Tubes, for 
conveying the Nervous Juices. The two 
Extremities of the Muſele which are called 
Tendinous, were generally thought to be 
the Ends of the Carneous Fibres more 
cloſely compacted, ſo as to admit but few 
Blood-Veſſels, or nervous Chanels. But 
Mr. Leuvenhoeck, by his later Obſervations 
on them, ſeems to think them of a diffe- 
rent Subſtance from, and to be diſconti- 
nued with, the Belly, or fleſhy Part of the 
Muſcle, If the muſcular Fibrils be Veſi- 
cular, {as I have ſaid ) then the Uſe of 
their veſicular Cells, may be for receiving 
the Arterial and Nervous Juices, that by 
their Action upon one another, they may 
be ſwell'd ſome how, ſo as to ſhorten the 
Length of every Fibril, and conſequentl 

to bring the Extremities of the Muſile 
near one another, which 1s the proper 
Action of the Muſcle, But whether the 
ſwelling of the Veſicles be owing to an Ex- 
ploſion ; to an inſtantaneous Fermentation; 


to the greater Attraction of the Nervous 
Fluid 
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Fluid on the Blood Globules, than thoſe 
have upon one another; or to the meite 
mechanical Action and Preſſure of the Nex. 
vous Juice on the arterial Blood alread 
filling the Veſicle. Or laſtly, whether the 
Fibrils are not in themſelves ſolid, (and 
not Tubular Filaments) contracted by | 
ſubtil Spirit pervading their ſolid Part, 
whoſe Law and Action, is, or is never to 
be determined, I will not take upon me 
to decide. But if I conjecture right, the 
Nature of Life, Light, and animal Motion, 
will be an eternal Reproach to Mech. 
niſm, and Humane Invention. The ſureſt 
Method to arrive at any Certainty, in ſuch 
intricate and obſcure Subjects as ſome of 
thoſe Animal Functions are, is to go no 
farther than Anatomy and Occular Inſpeti 
on will direct us; and ſince it is not 3 
yet peſitively demonſtrated whether the 
Animal Spirits be a Fluid contait''d in the 
Nervous and Membranous Fibrils, as hol 
low Tubes, or if they are only a ſubiil: 
Spirit or Aura pervading theſe, as ſolid Fi 
laments. Nor whether the laſt and ſinall- 
eſt Muſcular Fibres be veſicular or not, | 
cannot fee ſufficient Materials, to found 
any juſt Explication of this Animal Func- 
tion upon. — —.— | 
F XXXVIII, The Fluids of the Body 
are principally propell'd, by the Action 


of the Heart, and the 2l2ftick Force of the 


Fibres 
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Fibres of the containing Veſſels, Now 
the Heart is a Muſcle, like other Muſcles, 
conſiſting of ſeveral Orders of fleſhy Fibres, 
of different Directions; it has two little 
Fars and as many Pentricles, which are 
Cavities for receiving or holding the Blood, 
as it comes from the ſeveral Veſſels, ot 
is to be driven to different Places. The 
Fibres of this Muſcle, act as thoſe of other 
Muſcles may be ſuppos'd to do, for by the 
winding and ſpiral Direction of its ſeveral 


—_— 


| Orders of Fibres, the Cavities of the Ears 


and Ventricles are leſſen'd or conſtring'd. 
And it is obſervable that all the Mrſcular 
Fibres of the Coats of the Veſſels, act af- 


| ter a different Manner from the Nervous 
or Membranonus Coats, the firſt ſeem to act 
| by the Aﬀiſtance of ſome foreign Fluid, 
| Spirit, or Principle. But the Membranous 
| Coats, meerly by their own Elaſticity, 
being ſtretch'd firſt by external Violence. 
Thus the Sides of all Membranes are bent 
| or preſs'd outward by ſome included Fluid, 


but reſtore themſelves by their own na- 
tural Elaſticity ; whereas, whenever a Coat 
conſiſts of Fibres of whatever kind, ex- 


cepting thofe for Senſation or Nutrition, it 


is a ſure Indication that this Coat acts as 
3 Muſcle; for Nature does nothing in vain, 
and would never have dinſtinguiſn'd a 
Coat into Fibres, but for Muſcular Action, 
when a continued Membranous, or Tendinous 

one, 
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one, is more capable of acting by its own 
Elafticity. So that the Nature of the Coats, 
and of their conſtituent Fibres of the Chz. 
nels, being known, together with the Range 
and Direction of theſe Fibres, it is eaſy 
to know the Manner of their operating 
upon the included Fluid. The Coats of 
the Gullet are three; the outermoſt Mem: 
branous, the ſecond fleſhy and Muſcular, 
turning obliquely from the uppermoſt End 
of the Of ſophagus to the Stomach ; the 
third is tendinous and whſcular, of white 
ſlender Fibres diverſely interwoven. The 
Stomach has four Coats, the innermoſt is 
Carpet-like, of white ſhort tendinous E. 
bres ſtanding perpendicular upon the next 
Coat, which is nervous and extremely ſen- 
ſible ; the third is fleſhy and Muſcular, of 
{ſtraight and circular Fibres; the fourth, 
Membranous from the Peritonæum. The 
Guts conſiſt of three Coats, the innermoſt 
is of the ſame Nature with that of the 
innermoſt of the Stomach, the ſecond is 
of two Orders of . Muſcular Fibres, Lon- 


gitudinal and Spiral, the third is common 
and membranous, ariſing likewiſe from the 
Peritonaum. The Nerves, as J have be- 
fore ſaid, are a Bundle of fine, ſmall, and 
ſlender Pipes, or Threads, wherein the 
Animal Spirits, or ſomething Analogous 
to what is call'd by that Name, are trea- 


tur'd up for the Expences of Motion and 


Senſa- 
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Senſation they ariſe from the Glands of 
the cineritious Part of the Brain, and are 
terminated in all the Points of the Body; 
ten Pair deſcend immediately through pro- 
per Holes of the Skull, and ſerve the ad- 
cent Parts, and particularly the Organs 
of four of the Senſes; the reſt in a large 7 
Bundle, are let down by the Cavity of i 
the Vertebræ, and at fit Places are ſent j 
forth to actuate the ſeveral inferior Parts 
of the Body. The Arteries have three 
Coats, the outermoſt is a fine Web of 
Nerves and Blood-Veſſels, for the Nouriſh- 
ment of theſe other Coats, and for the 
Muſcular Action of the intermediate one, 
which is made up of ſeveral ſtrata of Spi- 
ral Muſcular Fibres, according to the Big- 
| neſs of the Artery, The third is a cloſe 
| tranſparent Membrane very ſtrong and com- 
| paR, to keep in the Blood, which other- 
| wiſe upon the Dilation of the Artery, 
wou'd tear the Muſcular Fibres aſunder. 
The PYeins have the ſame Coats with the 
Arteries, only the Muſcular Spiral Fibres 
ire thinner, becauſe of the leſſer Force 
of the Blood againſt the Sides of the di- 
verging Veins, than thoſe of the converg- 
ing Arteries, From this general Account 
of the Structure of the Veſſels, their Actions 
upon the incloſed Fluid may be eafily 
underſtood, the ſhort ereted Fibres ſerve 
for the Attrition of the Aliment, and for 

2 ſtraitning 
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ſtraitning the Cavity of the Guts and Sy. 
mach; the * Fibres, which make 
but few Turns, ſerve to propagate gently N bt 
the included Fluid, the Longitudinal ones fly 
to move the Veſſel, and the included F luid, 


. vary K. to | 
up or down in a Direction parallel to its I for 
Length, by encreaſing this Dimenſion, and the 
thereby leſſening the other, :. e. the trand- fed 
verſe Diameter ;, the Spiral ones by ſqueez. WM mit 
ing it tranſverſely, and ſo encreaſing it in and 
Length or leſſening it in Breadth. Thus am 
the Blood being puſh'd by the Contraction Bod 
of the Heart into the Arteries, diſtends ift 


their Coats along their whole Length, till 
the Force of the natural Elaſticity of the FEE 
Membranous Coat, be equal to the Force 
of this Impulſe; then that Elaſticity of this p.q 
Coat beginning to act, at the ſame Time i fri 
the nervous Juice, or Spirit is deriv'd thro the 
the Nerves by this Dilation of the ſmall 
Arteries, among the Originating Nerves in Ver 
the Brain, and ſo brings the Muſcular Fi. MI 
bres into Action. And both theſe Forces 
acting at once, propel the Blood in a W aq 
continu'd Stream, through the uninter- 
rupted Chanels of the Yeins and Arteries. vit 
| And the Impulſe of the Heart, propaga- WW the 
„ ted only by the Membranous Coat, is that WW gie 
i which when felt, is call'd a Pulſe or Pul- I («| 
is ſation of the Artery. | : a 

if XXXIX. All Senſation is perform'd by en 
| the immediate Action of the finer and my W. 
ul 
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fluid Parts of Bodies, upon the Organs of 
Senſe ; the Impulſe communicated by theſe 
ſubtile Parts of Bodies, upon the Organs 
ftly diſpos'd, is through them tranſmitted 
to the Nerves, appropriated and contriv'd 
for ſuch a Senſe, and through them, to 
the Brain. Thus in Viſion, the Light re- 
fle&ed from the Surfaces of Bodies, is tranſ- 
mitted through the Humours of the Eye, 
and congregated upon the Retina, in the 
ſame Manner it was reflected from the 
Body; and thereby an Impulſe, modify'd 
after a certain Manner, ſtrikes the Fila- 
ments of the Optick Nerves, which convey 
this Impulſe to the Brain. In Hearing, the 
Sound after diverſe Modifications, in its 
Paſſage through the Mearus Auditorius, 
ſtrikes on the Tympanum, which moving 
the Bones of the Barrel, and they the in- 
clos'd Air of the Labyrinth, the Auditory 
Nerves there, are mov'd after the ſame 
Manner they would have been, had the 
common Air acted upon them, with the 
Advantage of a better qualify'd and gentler 
Impulſe than they could have had other- 
wiſe. In Smelling, Taſting, and Touching, 
the Efluvia and more ſubtile Parts of Bo- 
dies, act immediately upon the Nerves theme 
ſelves, and they communicate this Action 
to the Brain: So that in ſome Manner, all 
Senſation is nothing bur Touching, {ſeveral 


— 


Ways diverſify'd. Generation is nothing but 


Acretion, 
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Acretion, for it is beyond all Doubt, that 
all Generation is from a preceding little 4yj- 
mal lodg'd in the Male, I have demon- 
ſtrated the Mechanical Production of Ani. 
mals, to be impoſſible and unconceivable; 
there is nothing in an Animal but an Infini. 
ty of branching and winding Chanels 
and their contain'd Fluids; and no Diſpo- 
ſition or Arrangement of either, can pro- 
duce an Animal, ſince all the Parts muſt 
be form'd together, in order to make 2 
compleat Animalcul ; for it is not in Ani— 
mals as in Houſes, or any other humane 
Performances, where the Parts can ſubſiſt 
ſeparately, and be fram'd one after ano- 
ther; but towards an Animal, the whole 
integral Parts at leaſt muſt have been form'd 
at once: Since we are very ſenſible there 
is not one noble Part, that an Animal can 
be without, but with the immediate Dan— 
ger of the whole Compound. And to have 
the Animal compleat and perfect in its Kind, 
there is not 2 ſingle Veſſel or Organ, how 
inconſiderable ſoever, that muſt not have 
been compleatly form'd and fitted up, all 
and ſundry, at one and the ſame Inſtant of 
Time, ſince the Circulation of the Fluids, and 
the natural Functions of the whole, do in 
a higher or lower Degree, depend on the In- 
tegrity and Perfection of each ſingle Part. 
We find ſome little Bubbles, or Blood Glo- 


bules, may be form'd out of the Cle * 
. the 


of Religion. 321 


the Veſſels, and one kind of Liquor may 
be ſeparated from another, out of the Blood 
in the Glands, and theſe are all the Pro- 
ductions an Animal is capable of, which can 
neverreach to that wonderful Number, and 
Diſpoſition of Parts, an Animal conſiſts of. 
Now, ſince there is no Neceſſity to think 
God almighty is confin'd to a new Creation, 
in ev'ry Generation of an Animal, and that 
theſe Anzmals themſelves are conſpicuous in 
all male Seeds hitherto examin'd, it is plain 
that they mult have been all created at 
once, and lodg'd in the Loyns of the Ori- 
ginal Pairs of all the Hecies of Animals. 
Likewiſe the Fluids, 1t they did not move 
in the Channels of rheſe ſmall Animals, 
wou'd corrupt and deſtroy their containing 
Veſſels. It's evident then that they mult 
circulate after a Manner proper to them- 
ſelves ; tho' doubtleſs the Velocity of their 
Motions is perfectly accommodated to the 
ſmallneſs of their Bull, and the ſlenderneſs 
of their ſolid Parts; we ſee an Image of this 
flow and low Kind of Life in Swallows, Iu- 
ſefts, Vipers, and other Reptiles in the Win- 
ter, and in almoſt all younger SJpeczes of A- 
nimals; and even in adult Animals of the ra- 
tional Kind, a nervous Diſtemper has con- 
tinued them long alive, in a kind of a lethar- 
gick Drowſineſs without Food or Motion, 
and without the common Expences of Lite. 

Y But 
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But ſince theſe Fluids cannot move, with. 


out ſome {mall inſenſible Evacuatious and 
Secretions, this Loſs muſt be repair'd ſome 
way or other. Wheretore it is not impro- 
bable they may lurk ſomewhere in the Male, 
in ſome proper Place, 'till they be fit to 
be carried off in the ſoft and tender Fluid 
of the Semen, to be afterwards lodg'd in 
the Female; where they are fitted with 
Accommodations, ſuited to this Degree d 
Growth and Perfection, *till they arrive to 
the next Period of their Lives ; vig. to bear 
the Light and the Air. We are certain 
that the Seeds of Plants are nothing but 
little Plants perfectly formꝰd, with Branche 
and Leaves duly folded up, and involy'{ 
in Membranes, or ſurrounded with Wall: 


proper to defend them in this tender Eſtat: 


from external Injurics; that the Manner d 
the Generation of Vegetables, is perfectly 4 
nalogous and conſonant (as far as their dif 
ferent Natures and Circumſtances will per- 
mit) to this propoled Manner of the Ge 
 neration of Animals. And that Yegetation 
is only the unfolding and extending of thek 
Brinches and Leaves, hy the Force of Juice 
rai, d by Heat, in the hender Tubes of the 


Plant. We know that the Eggs of Animals 
are only an Uterus for a little Animal, fur- 
niſhed with proper Food, and fenc'd from 
external Injurics ; and we know likewile 

that 
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that all the Effects of incubation, is ſup- 


plying a fit Degree of Heat and Warmth, 
to make the congeaPd Fluids flow, and more 


eaſily paſs into the nouriſhing Channels of 
the included Auimalcul; and the Heat of 


the $77 or of our culinary Fires, when du- 


ly adjuſted, produce the fame very Effects 


with that of the Females. We arc lure, 
| that all the ſeveral Transformations of In- 


fetfs. and other Animals are nothing but 


the Expanſion of their Parts, and the break- 
ing of the Membranes that folded 'em up, 
by the Augmentation of theſe Parts; that all 


the ſeveral Figures and Shapes they put on, 


are owing to the ſeveral Membranes they 
are involy'd in. Now were there no other 
Argument, but the Analogy between the 
Manner of the Generation and Transform- 
| atzons of theſe lower, and of the more no- 


ble Animals, it were ſufficient to perſuade 


any one, who conſiders the Simplicity and 
| Uniformity of Nature in all her Works. 
But this, with theſe already mentioned, 
| make it highly probable that we are all de- 
| riv?d from one Seed, and were once all 
actually in the Loyns of our firſt Parent, 


and have been ever fince growing to our 


preſent Eſtate. 


d XL. From this general View of the 
Hructure of the Parts, and of the Manner 
how the animal Functions are perform'd, 
ey Ty Body may ſce how wonderfully we are 

. made, 


5 
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made, how wiſely our ſeveral Parts are fitted 
for their Uſes; how juſtly our Fluids are 
contriv'd and dispos'd, to make theſe un. 
interrupted Czrculations wherein: Lite con- 
fiſts; how ſimple, and yet how ſufficient, 
the Cauſes of all thoſe various Motions, 
(which we are in ſome Manner able to di. 
cover) the Animal performs, are. It is im. 
poſſible duly to conlider theſe Things with. 
out being rapt into Admiration of the 
infinite //7/dom of the divine Architect, and 
contemning the arrogant Pretences of the 
World and animal Wrights,and much more 
the Productions of Chance or juſtling 4 
toms; tor ſince even Mechaniſm, aſſiſted by 
{ome kind of Art and Contrivance, does ſo 
miſerably blunder in the Undertakings of 
this Nature (as we may fee in all the Schemes 
ot the Projettors upon theſe Heads) we may 
be aſſured lind Chance and Jumble cou'l 
never produce ſo beautiful, ſimple and uni- 
form Effects. Cou'd any of our mechanical 
Undertakers, with all their Skill and Cun- 
ning, make but an Iaſect or a Plant, witl 
the fame Faculties and Qualities that Nature 
does; we {ſhould begin to hearken to 'em. 
But they are ſo far from that, that the 
molt exact and nice Performances of Art, 
come 1o tar ſhort of the dead Organs of Ani- 
mals, or the inauimate Productions of Na- 
ture, that a weak Eye may diſcover the 

| Vat 


of Religion 325 


vaſt Difference. Wheretore of unavoidable 
Neceſſity, he that form d the Eye muſt him- 
ſelf ſee, and he that made the Ear muſt him- 
ſelf hear, and he that endu'd Man with 
Wiſdom muſt himſelf” underſtand; and he 
that contriv'd ſo wondertully and wiſely, 
and form'd fo juſtly and exactly, all Things 
both animate and inanimate, mult needs 
himſelf” be. 

But I proceed to make ſome Reflections 
upon the particular Inſtances of Counſel and 
Wiſdom in the animal Fabrick, 

d XLI. The Skin with its Parts is what 
offers it ſelf firſt ; the Scarfeskzn being up- 
| permoſt, is compos'd of ſeveral Lays of tmall 
Scales, which cover one another more or 
leſs, or lie thicker, according as it is thicker 4 
in one Part of the Body than another ; 4 
between theſe Scales the excretory Ducts of 1 
the miliary Glands of the true Skin open. 
Lewenhoeck reckons, that about one Cuticu— 
lar Scale 500 ſuch Ducts may lie, and that 
1 Grain of Sand will cover 250 of theſe 
Scales, fo that one grain of Sand will cover 
125000 Orifices of thele excretory Ducts. 
Now what a prodigious Number of ſuch 
Glands muſt there be on the Surface of the 
whole Body! Into ev'ry one of theſe G/ands 
7, an Artery, Vein and Nerve do enter; ſo that 
< we may gueſs how prodigious the Number 
N of Organs in an Animal Body mult be, from 
G 1 theſe 
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tcſe that are viſible to the Eye aſſiſted with 

an ordinary Microſcope. 

cern the Sweat and inſenſible Perſpiration. 

And of neceſſity they muſt be many, ſince 

Sauctorius obſerves, that through-them kt. 

teen Ounces weight of a Fluid paſſes in 24 

Hours. Next under the Jcarf-skn are the Pa. 

pille Pyramidales, infinite likewiſe in Num- 
ber ; they are the Extremities of the Nerve; 

of the Ain, and ſerve more immediately for 

the Senſe of Tee to convey the Impulſe 

receiv'd, along the Nerve to the Brain. A. 

bout theſe, the Nerves and other Veſſels make 

a fine Web, all cover'd over with a mucous 

Subſtance, to moiſten theſe Papillæ Pyrami- 
dale; and then under this the iliary Glands 
themlelves are plac'd, protruding their /c- 

cretory Ducts to the Surface of the Scarf 
in; upon which there are many parallel 
Lines, and theſe interſected by others, and 
in cach Interſection a Hair is planted. In 
the Summer the Skin is thinner and ſofter, 

in l inuten more compact and hard, by rea- 
ſon of the Heat and Cold of theſe different 
Scaſons. The Scales of which the Scarf-skin 
is compos'd are defign'd to fence the Orif- 
ces of the ſecretory Ducts of the miliar) 
Glands,and to hinder Objects from making 
too painful andexquiſite an Impreſſion on the 
Nerves, and to skreen them from external In- 
juries; the Skin it ſelf is deſign'd to wrap up 
the 
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the whole Body, to ſuſtain and to keep the 
Papille Pyramidates in their Places, and the 
miliary Glands from being diſordered, to re- 
ccive the Impreſſions of external Objects, 
and to be the Organ of the Senſe of Touch- 
mg and Feeling. Now what can be more 
wonderfully contrivꝰd than this exterior Part? 
It the Papillæ Pyramidales or the miliary 
Glands had been few and large, then the 
Intervals had been without any Senſe of 
Feeling, and ſo might have been deſtroy'd 
without our Knowledge, to the Danger of 
the whole; and theſe Intervals had not 
been freed from the noxious Parts, which 
are here thrown out of the Body by theſe 
| Glands; but by their infinite Number, ev'ry 
Point and Atom of the Animal Body is ta- 
| ken care of. But that which is yet molt 
wondertul, is the apt Proportioning this 
Senſe of Feeling, to the Actions and Im- 
pulſes of the Bodies among which we live.“ 
For had our Senſe of Feeling been ten or 
twenty times as exquilite as it is, then we 
ſhou'd have been in perpetual Torment, ev'ry 
Hair had been a Dagger, the touch of a 
Feather, or of the Wing of a h, had 
made us cry out, we ſhou'd not have dar*'d 
tohave approach'd our Cloaths or our Beds; 
: in ſhort, We had liv'd in perpetual Miſery; 
and had it been as many times duller, or 
| more callous than it is, our tendereſt Parts 

Y 4 had 
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had been as inſenſible as our Hairs or Nails 
and might have been torn away or con- 
ſum'd, without our Knowledge or Concern, 


Whereas by this nice adjuſtment of the Senſe 
of Feeling to the Impulſes and Actions d 


Bodies round us, we can live in Indolence ! 


from the Diſturbance of the uvia, and 
Actions of little Bodies that are neceſſari 
in Motion; and we feel ſenſibly enough, 
to hinder us from hazarding the Ruin « 
our Fabrick. And univerſally indeed in al 
Animals whatſoever, this Senſe is adapted 
to the Circumſtances wherein they live 
which is a notable Inſtance of Council and 
Deſign in the Formation of the Parts. And 
it is worth noticing, that this Senſe of Fei. 
ling is rendred more exquilite and ſenſible, 
or more dull and imperceptible, as it is more 
or lels uſed; for it is highly probable, that 
the Scales which compoſe the Scarf-skn, and 
guard the Organs of this Senſe from being 
violated, do ariſe from the Preſſure of tou- 
ching Bodies upon the Mouths of the /i- 
per ficral Veſlelsat different times, by which 
ſome Drops of a viſcid Fluid is forc'd out, 
which there drying and hardening, become 
a ſmall Scale; and therefore the oftner thc 
Mouths of theſe Veſſels are preſs'd upon, 
or the oitner we uſe the Organs of Touchin; 
the more of theſe Scales are form*'d, and 
the Skin becomes the thicker, and ſo a cal 
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louſueſs gtows upon it. And conſequently, 
che more moderately we uſe the Pleaſures 


of Senſe, the more lively and ſenſible they 


are, and the more immoderately we uſe 
tcheſe Pleaſures, the lets they are lo ; which 
is a wonderful wiſe Contrivance of the 


Author of Nature; tor were it other- 
wiſe, ſo diſtracted is the moſt Part of 
Mankind, that they would certainly deſtroy 


E themſelves, ſince we ſee where there is 
| both Sin and preſent Puniſhment, they are 
not kept from Exceſſes that way. 


XLII. Having already ſhewn the won- 


| derful yet ſimple Structure of the Muſcles, 
have little more to add upon that Head. 
For tho? ev*ry ſingle Muſcle, of which 
| there are about 446 in a human Body, 
| cither in its Figure, Situation or Inſertion 
| has ſomething that ſpeaks Deu and Coun- 


eil; yet ſeeing Borelli has written a whole 


| Book to {hew this, and to inſtance in all 


the Particulars, were to tranſcribe it, or to 


| write, a whole Syſtem of Myologze, 1 ſhall 


refer my Reader for his full Satisfaction 


in this Affair, to that learned and ſurpri- 
| ſing Book De motu Auimalium, and ſhall 


only ſuggeſt a few Inſtances. 1. Then the 
Manner of the Diſpoſition of the Muſcles 
of the Fingers and Toes, is admirable. 
We know that for the Uſes of Lite, theſe 

| Muſcles 
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Muſcles were to be ſtrong and large, that 


they might be ſufficient for the various; 
and forceable Motions of theſe Organs, 
now had they been ſituated near or about 
theſe Parts, they wou'd have altogether di 
ſturb'd their Motions, and made theſe Pla. 
ces ſoſt and ſpongy, and conſequently un- 
fir for graſping and going: And to avoid 
this, the infinitely wiſe Author of Nature, 
has plac'd them at a conſiderable Diſtance 
from theſe Organs; and that ev?n there, they 
might not in bending the Arm or 5 1 
up and fill thoſe Places with their Bodie, 
or Tenavns, he has ty*d them to the Bones 
by annular Ligaments ; and alſo that one 
Tendon might not be interrupted in its Courſe 
by another, he has flit ſome, that others 
might paſs through them undiſturb*d. This 
is ſuch a wonderful Inſtance of Wiſdom 
and Deſign, that none can pals it over with 
out Admiration. 2. It is very obſervable 
that in »27/eular Motion the Expence ot 
animal Spirits is not in Proportion to the 
Labour the Auimal is at. Mr. Bernoulli 
in that curious Meditation about muſcular 
Motion, printed in the Acta Lipſiæ 1694, has 
demonſtrated (for whatever be in his T he- 
ory, yet there is certainty enough in his 
general Conſtruction of a Muſcle, to bear 
out this Obſervation) that the Expences ot 
auimal Spirits are in a much lets Propor- 
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tion, than the elevated Weights; for ſuppo- 
ing rhe auimal Spirits expended, to be as 
„ then a Weight four Times as great, as 
when they are but as 5, may be lifted. So 
that when the animal Spirits are but as 5 
to 8, the Weight ſuſtain'd by 'em {hall be as 
to 4. And the like of the other Propor- 
tions of the animal Spirits; eſpecially the 
Difference becomes moſt ſenſible between 
theſe anzmal Spirits and the ſuitain'd Weights, 


when theſe Spirits are expended in great- 


| Quantities, Now what a wonderful 
wiſe Contrivance and Compendium of Na- 


ture is this? Here in great Labour, the anz- 
nal Spirits, which are the Lite of the Blood, 


which is it ſelf the Life of the Animal, are 
fav'd as much as is poſſible ; fo that a Man 
who is obliged to hard Labour, is not re- 
duc'd to the Neceſſity of having twice or 
tour Times as much Victuals, as one that is 
under no Neceſſity to Work. We all know 
that the Spirits are the molt precious things 
in all the animal Body, by which we move, 
and our Blood crrcalates, i. e. we live; by 


which all the Plcaſures of Lite are reliſhed, 


and all Senſation perform'd, by which we 
have that Livelineſs and Agility, that 
Chearfulneſs and Tranquility, that actuates 
all our Enjoyments; and without which, 
we are languid, and dull, unactive, and 
thoughtleſs. Now this, ſo neceſſary and 

uſe- 
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uſeful a Subſtance, was to be fav'd by :! 
Means poſhble, and agreeable to the Ne, 
ſities of Life, and we ſee the wiſe Author 
Nature has taken wonderful Care, that g 
Expences ſhou'd be made therein thz 
3. What a ſtrange u. 


cou'd be avoided. 
riety of Motions are our Organs capah! 
of ? There is no poſſible one, that mig! 
be uſeful to us that we want, and hs; 
wondertul is the whole Machin adjuſted: 
For our erect Motion, the Center of Gr: 
vity is ſo diſpos'd, as to fall, by a Lin 
drawn from it to the Center of the Eart} 
always in ſome Part of the Parallelogrm 
form'd by the outer Sides of our Feet, art 
two Lines drawn by our 'Toes and Heel 
by which Means we are kept from tum. 
ling: And if at any Time we chance t 
throw this Line without that Space, and! 
be in hazard of falling, our Arms, andi the 
various Motions of our Head and Breaſt in 
mediately bring it back within that Spact 
Thoſe Auimals, that are deſign'd for flyin! 
or {wimming on the Surface of the Watc, 
have all their ſtrongeſt Muſcles upon thei 


Poſture for ſwimming or flying, the C 


of Grauity being ſo diſpoled, as they art | 
thereby enabled very eaſily to keep cher 


Heads above Water. And in thoſe Animal 


that live within the Surtace of the Waters, 
| there 
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there is a Bladder fill'd with Air, which has 


a Duff open to the outward Air on the 


Surface of the Water, whole Orzfice is en- 


dowd with a muſcular Sphiucter, by which 


they let out and take in the Air, to render 


them /pecrfically lighter or heavier, than the 
Fluid they {wim in, and ſo fink or emerge 
as their Occaſions prompt them, or as they 
paſs to a ſpecrfical lighter or heavier Ele- 
ment 3 for by taking in more Air, they be- 
come lighter than they were, and ſo neceſ- 
ſarily emerge, and letting out ſome, they 
become heavicr, and ſo link. And it has 
been obſerved, that Fiſhes have got up to 


the Surtace of the Water meerly to change 
and alter the /peczfick Gravity of this Air. 
And this Bladder is commonly full of Air, 


> which is under lome Degree of Condenfati- 


on, from the Preſſure of the muſcular Sides 


- thereot; tuch to wit, as renders them in an 
Aquilibrium without any Pain, with that 


Kind of Fluid they live molt in, and they 


commonly alter their Aquilibrium, by the 
Compreflion or Expanſion of this Bladder, 


which being cut our, the Fiſh ever after, 


either ſwims on the Surface or ſinks to the 


Bottom. Birds and Fowls that ſlcep, reſt- 


ing one Foot to caſe the other, naturally 


lay their Heads under their Wings, that ſo 
the Center of the Gravity of their whole 


Body, may tall upon the Foot they ſtand on, 


and 
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. 


and the Animal be preſerv'd from overturn- 
ing ; and thoſe Fowls that fleep fo on the 
{mall Branches of "Trees, incline a little 
backwards, that their Claws hy the Graz. 
ty of their Body, without any mr/crla 
Contraction, may graſp the Branch more 
ſtrongly. Theſe are wonderful Inſtances of 
divine Wiſdom and Providence; but thoſe 


| who pleaſe to conſult that noble Work of 


Borelli's, will find to their Satisfaction, 
thouſand ſuch Inſtances, relating to thi 


Head alone of nuſculanm Motion. 


XIIII. The Bones conſiſt of hard com- 
pacted Fibre, ty d together by tranſuerſe 
ones, after the Manner of the Muſcles; they 
are nouriſhed by Blood Veſſels, which enter 
their Subſtance at ſeveral Places, which up- 
on the compleat Growth of theſe Bones, are 
ſo ſtraightned as to admit only what is lut- 
ficient to repair their Decays. All the con- 
ſiderably thick Bones are either hollow or 
ſpongious, and both Sorts contain an te. 
gimous Subſtance preſerv'd in little Yeſicles, 
which by the Heat of the Body is exhal'd 
through the porous Subſtance of theſe Bones, 
to ſupple and anoint their Fzbres, that they 
dry not, and thereby grow brittle. All the 
Bones are cover'd with a very ſenſible Mem- 
brane calPd the Perioſleum; each large Bout 
is conliderably bigger at the Extremities 


than at the Middle, and that for very wiſe 
| Ends 
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Ends and Purpoſes: For 1. Thereby the 
Articulations are made ſtronger; for had 
they been leſſer or equal to the Middle, our 
Limbs had been in Hazard of being disjoin- 
red upon ev'ry Occation. And 2. By the 
Largeneſs of theſe Tubercles, it comes to 
ſs, that in all the Revolution of the Joint, 
the Tendon is kept at the fame Diſtance 
| of the Semidiameter of the Tubercle from 
the Center thereof, z. e. the Center of Mo- 
tion; whereby, in the Articulations of the 
Shoulder and Knee eſpecially, the Arm and 
Leg is capable of moving round more than 
1 Semicarele, which by no other Contrivance 
poſſible, but this, cou'd be obtain'd. There 
are ſeveral and various Manners of Articu- 
lations of the Bones into one another, won— 
| derfully fitted for the Motions of the leve- 
| ral Members; one is like Ball and Socket, 
by which the Boue can move equally any 
way, as the Thigh-Bone with the {/chinm ; 
others are by way of Charnal, as the Ra- 
diu with the Ulna ; a third are only ty'd 
| togecher by intervening Cartilages, as tlie 
Vertebræ of the Back. Now all theſe dit- 
| ferent Articulations are from the Necetlity 
of the Situation, or Motion of thele Bones. 
The Bones, in order to be the molt conve- 
ment that might be, ought to have been as 
light, as was reconcilcable with a ſufficient 
Degree of Strength, that the lultruments 
Ol 
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of Motion might not require too great an 


———— 


Expence of Spirits, to move them, and that 
the mechanical Machin might not become: 
Burthen to themſelves ; now the wile Ay. 
thor of Nature has 8 provided 
for this, for he has made 'em light, by eve. 
cuating their middle Subſtance, and yet thy 
are ſtronger by very far, than if they had 
compos'd one ſolid linder; for Caliln 
has demonſtrated, that of two Bones of 
equal Lengths, and of equal Number of 

zbres; the Strength of the one is the 
Strength of the other, as their *Dzameter:; 
are; ſo that a hollow Boze of a. double Di. 
ameter, to a cloſe one of the ſame Number 
of Fibres, is as 2 to 1, or the firſt is twice 
as ſtrong as the ſecond. This is moſt con- 
ſpicuous in thoſe Animalsthat are form'd to 
fly ; it is wonderful, how light and yet how 
ſtrong the Quills of their Feathers and their 
Bones are, and this wonderful wiſe End 
cou'd no otherways be obtain'd but by this 
Contrivance. Borelli hath ſhewn that thele 
Bones are ſo many Vectes, of which the 
Center of the Articulation is the Fulcrum; 
the Tendons are the Ropes, by which the 
Vires Motive of the Muſcles elevate, and 
move any Weight, or overcome any Relt- 


ſtence. There is a wonderful, and exact!) 


nice Geometry uſed by Nature in the Figure, 


Connexion, Order, and Motions of theſe 
Pillars 
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Pillars of the Body, and of their Cover the 
Muſcles; it were alone a ſufficient Work, 
to ſhew all the Neceſſities, the wiſe Contri- 
zances and prudent Adaptions of theſe ad- 
mirable Machines tor the Benefit of the 
whole. TI ſhall Inſtance only in two or three 
Particulars, and then proceed. 1. Then, 
| what can be more wonderfully contriv'd 
than the Bach- bone, had it been all of one 
entire Bone, without Articulations, we cou'd 
not have ſtopꝰd or turnꝰd, but have gone for- 
ward like a Poſt or Pillar; had it been com- 
posꝰd of a few Bones only, then the Articu- 
latious of theſe Bones in bending our Backs, 
muſt have made a large Augle upon their in- 
nermoſt Edges, and to the in Marrow, 
| which ſends Nerves to all the inferior Parts 
| of the Body, had been in hazard of being 
| bruiy*d at every ſtooping; and conſequently 
all the inferior Parts, had been in perpetual 
| hazard of being depriv'd of the Inſtruments 
of their Motions ; beſides that the whole 
| wou'd not have been pliable, for the vart- 
bus Poſtures we have occalion to put our 
| {elves in. Tf it had conſiſted of various Bones 
| withour intervening Cartilages, we ſhou'd 

ave had no more Benefit by it, than if it had 
been entire without Articalations, or had 
tele Ar ticulations been after the manner ot 
lome others of the Bones, we had not been 
Capable of theſe Varieties of Motions that we 
now are, it each Verteòra had had its own 
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proper Cartilage, the Articulations might 
have been eaſily disjointed. So that we ſee the 
Contrivance of this Hulk as it were, of the 
Body is the belt that can be imagin'd; for by 
theſe many and ſmall Articulations upon 
ſomewhat plain and {ſmooth Surtaces, ty'd by 
a common CON the Back, for the Secu. 
rity of that Medullary Subſtance, that run; 
down its Cavity, is bent after the manner «| 
the Carenarian Curve, by which it obtains 
that Curvature that is ſafeſt for the included 
Marrow, and brings the greateſt degree ci 
firmneſs, the oblique Proceſſes of each Superi- 
or and Inferior Vertebra, keeping the middle, 
from being thruſt backwards or torwards, tc 
hurt the Spinal Marrow. Beſides, had not th: 
Tranſverſe Proceſſes been ſo plac'd as they 
are, to keep the intermediate Yertebra from 
being thruſt backward or forwards, then 
there wou'd have been no more reaſon why 
in Inſpiration, the Ribs ſhou'd have mov'l 
upwardsand forwards, than backwards. But 
as they are now contriv'd, theſe Proceſſes 
force the Ribs to move upwards, and ſo lit 
up the Sternum, whence the dilitation of the 
Thorax proceeds, which cou'd not dz/ate, welt 
there no Tranſverſe Proceſſes, or they othe!- 
wiſe diſpos'd. Now can there be a more ma- 
nifeſt Inſtance of Council and Contrivance Þ 
than this. Certainly, if infinite Wiidom were 
ſuppos'd to have fram'ꝗ this part, it cou'd uct Þ 

Lave given a more pi gnant Indication — | 
of if 
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of. 2. As I have obſerv'd beſore, ſome Boxes 
are articulated after the manner of Ball and 
Socket, as the Humerus with the Scapula, 
and that for this Wiſe end, that the Arm might 
have all manner of poſſible Motions; but the 
Ulna and Cubitus is join'd by way of Charnal, 
that this Articulation might be the more 
ſtrong, for had it been after the former man- 
ner, we ſhou'd have had no Benefit thereby, 
for that Articulation of the Shoulder, takes 
off the Neceſſity of another ſuch here; the 


Hand by it, having all the Motions, that it 


cou'd have by another of the ſame kind, in 
this other Articulation; and we ſhou'd have 
loſt the Benefit of the greater Strength in 
this Joint. Thus we ſce, Nature in theſe Mo- 
tions looſes no Benefit in the ſeveral Parts, 
that can conſiſt with the good of the whole. 
2. Becaule the T ubercles of the Boxes of the 
Fingers and Toes, cou'd not be t e 


ſo large in Proportion to the middle of theſe 


Bones as they are in others, becauſe thereb 

in graſping or ſqueezing, theſe points of the 
Fingers which are as the Articulations, cou'd 
only come into contact with the Body ſqucez- 
ed, and fo the Action cou'd not be uniform; 
and by this ſmalneſs of theſe Tabercles, there 
was a hazard of bringing the direction of 
the Action of the Tendons of thoſe Muſcles, 
which contract the Fingers and Toes, quite 
through, or very near the Centre of Mo- 
tion; whereby this Action wou'd have been 


Z 2 quite, 
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quite, or almoſt deſtroy'd. Now to prevent 


this Inconvenience, the Offa Sefamoidra 


(call'd fo from their reſemblance to the 
Grains of Je/amum) are plac*d at the the A.. 
ticulations of theſe Bones, to ſerve as fo ma. 
ny Pullies, about which the Tenaons paß, 
at ſome diſtance from the Center of the Ar. 
ticulation, whereby the direction of th 
Motion of theſe Tendons, are remov'd al. 
ways at the ſame diſtance from the Center ai 
Motion, of the Articulation. The fame Ar: 
tifice is us'd in the Knee, by means of th: 
Patella; theſe are wile and noble End, 
which the Wit of Men cou'd not hav: 
thought, ot, had they not obſerv'd them. 
d. XLIV. How wondertully is the Brat: 
contriv'd, how carefully and ſtrongly is the: 
principal Organ of the Body, tenc'd from er: 
ternal Injuries, by a thick Wall of hard Bon. 
and two very cloſe and compact Membrane: 
What an infinite Multitude of Glands, are i! 
the cortical Part, and of beginning Nerwe: 
in the Medular part, a hundred of which do 
not exceed one ſingle Hair? How commod- 
oully are the Nerves, that ſerve for tour 
the Senſes, and all the Parts of the S7perin 


Regions, ſent out the ſhorteſt and ſafeſt ways 


through proper Holes in the Head? And thios 
that ſerve the znferio7 Regions of the Body, 
carry'd down in a bony Channel. Andit | 
very remarkable, that the Vers do not pals 
out, at the ſame Holes the Arteries enter; 
| tor 
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for if they did, then upon any violent Moti- 
on of the Blood, or any greater Quantity 
thereof than ordinary, lodg'd in the Arteries 
their Dilatation and Pulſaatiou wou'd com- 
preſs the Yezns againſt the bony ſides of their 
Paſſage, and fo occalion a Hfagnation and 
Extravaſation of the Blood in the Brain, to 
the deſtruction of the whole Machiu; which 
by theſe different Enteriesand Exits of theſe 
Veſlels is prevented. Thete Veins allo do 
not run along by the ſides of the Arteries in 
the Brain, as they do thro? all the reſt of the 
Body, which is allo another wiſe Contrivance 
of Nature; for the Arteries here, were by 
their Dzlatation to preſs out their Juice or 
Spirit trom the Nerves, into the Muſcles of 
voluntary Motion, which wou'd have been 
hindred if the Veius had always gone along 
with the Arterzes; for theſe Veius wou'd have 
receiv*d the impulſe of the Arteries and there- 


by in ſome Meaſure kept it from the Nerves. 


Next how ſtrongly is the Heart built, and 
with what a force does 1t ſqueeze out the 
Blood into the Arterzes; Borelli reckons it 
cqual to the force of 2cco Pound Weight, and 
that 350 Pound Weight of Blood, paſles thro' 
the Heart ev'ry Houre. How variouſly and 
effectually for its end, are its muſcular Fi- 
bres arrang'd, and with what Judgment are 
its Columns and Furrows diſpos'd, for the 
cloſer Contraction of its Yentrictes\ its 
point is turn'd a little toward the left {ide 

_— tor 
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for the more eaſy aſcent of the refluent Blood 


in the Cava, for thereby like a reclining in- 


verted Szphon, the left guricle becomes low- 
er than the right. All the Aurzicles and Ven. 
tricles have Valves, whereby the Blood has 
a Paſlage to its true courſe forward, but is 
hindred from returning the ſame way; which 
wou'd crop" happen, upon the equal 
preſſure of the Blood on all Hands, and the 
Reliſtence ot the ſides of the Veſſels, to the 
Ruin of the Animal; which Inconvenience 
is intirely prevented, by this prudent Con- 
trivance and Situation of the Values. And 
ev'n the Figure of the Valves themſelves in 
the ſeveral different Places, is for wile End; 
and Purpoſes. But that which is moſt won 
dertulin this Affair, is the different Strutur: 
of the Heart in the Fætus, from that of the 
ſame in adult Perſons. In the Heart of the 
Fetus, jult oppoſite to the Mouth of the Ca. 
va 1ſrendens, there is a Hole from the Cava, 
that opens into the Vena Pulmonalts, and is 
call'd the Foramen Ovela; there is like wiſe: 
Paſſage, which runs from the Trunk of the 
Aorta, to the Trunk of Arteria Pulmonis. 
Now tlie Blood which is receiv'd by the Pla 
centa from the Mother, is by the umblical 
Veins carried into the Porta, from which it is 
ſent to theCava, by a Canal, which goes ſtrait 
from the Trunk of the one, to the Trunk oi 
the other, by the Cava it is thrown through 
the foramen Ovale, into the Vena Pulmona- 


bis, 
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lis, which carries it to the left Yentricle of 
the Heart, by which it is ſqueez'd into the 
Aorta, to be diſpers'd over the Body. The 
Blood that comes from the ſuperior Parts of 
the Body, is diverted by the Iſthmus of the 
Cava from the foramen Ovale, and falls into 
the right Ventricle, which throws it into the 
Arteria Pulmonalis, from whence by the 
communicating Canal, it is immediatly car- 
ried into the Horta; ſo that the Blood that 
comes from the Cava àſcendens, paſſes onl 
through the right Ventricle, whilſt that whe 
comes from the Deſcendens, paſſes only thro? 
the left Ventricle. The Reaſon of which 
Paſſages, is becauſe the Blood in the Fætus 
cou'd not go thro' the Lungs, their Veſicles 
„ I by their compreſſure upon the Blood Veſſels, 
he obſtructing that Cour - neither indeed, did 
e the Blood need to paſs through the Lungs, 
„the Fatus being nouriſhed from the Mother, 
„ & whoſe Fluids had already receiv'd, all the 
| Advantages that it cou'd reap from the Air, 
in her Lungs; but when it comes into the Air 
and is no longer nouriſhed from the Blood of 
| the Mother, this preſſure is taken off from 
che Blood Veſſels, by the diſtenſion of the 
ö Lungs, after the manner already explain'd. 
And ſo finding a free Paſſage through the 
Lugo, it runs no more by the communicat- 
ing Canal: And ſo that dries up; N 5 
Current in the Pulmonary Vein, thWalve 
of the foramen Ovale is ſhut, ſo that the 
Z 4 Blood 
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Blood can no more paſs that way from the 
Cava. Now how wiiely are thee different 
Channels for the Blood contriv'd, for the 
different neceſſities of the Tætus, before and 
after its Birth! Thus is a plain Indication © 
fore-knowleage, and ſuch an one as nothing 
but Omniſcience, is ſufficient for. And this 
is certainly one of the moſt convincing Proci 
of Deſign and Counſel, that can poſſibly be 
wiſh'd tor; for to provide for an Event, thit 
in the natural Courſe of things, mult happe 
a long time after, is an infallible evidency, 
that the thing was foreſeen, and the Pre- 
vition deſign'd, by ſome intelligent Being, 
But this is not the only Inſtance of a 7% 
caution, tor it is evident, all the ſeveral Ste; 
of the Growth and Vegetation both of Ai. 
mals and Plants, have been foreſeen, ar( 
 fore-deſign'd, by the wiſe Author of Nature: 
ſceing, different Proviſions are made, an! 
diff. rent Circumſtances adjuited, for rh: 
various Periods of their Lives. 

d. XLV. What a noble piece of Gomes 
is manitelted in the Fabric“ of the Eye, ani 
the manner of /7/on ! Without this Orgai, 
Animals cou'd not provide themſelves wit! 
Food, nor be forewarn'd otapproaching Dat: 
ger, and conſequently, cou'd not guard 2- 
gainſt; it without the Benefit of Lzght, the ani: 
mated part of this Sem, wou'd be but lo me- 
ny Fuppets,tos'd apand down by Chance and 
Fortune, without Houſe or Habitation, and 
9 5 depriv'd 
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priv'd of all the Pleaſures and Convenienc es 
of Lite. What a miſerable State wou'd it be, 
to be contin'd to perpetual Darkneſs, and ne- 
| ver to behold the cheariul Light? The Mi- 
| izry of fuch a Life is beyond Expreſſion and 
| Conception; And on the other Hand, what 
can be more amazing, than that the Particles 
of Matter ſhou'd be fo fram'd, as by their 
means to {hew us the Shapes, Poſuzons, Diſ- 
ances, Motions, yea and Colours of remote 
Bodies? How woudertully mult the ſeveral 
| Coats and Humours of this little Ba be diſ- 
pos'd, to tranſmit through them that fine, 
ach ſubtile Fluid, which is emitted from Ju- 
| 1111071s Bodies, and reflected from the Surtaces 
Opa ones; and united on the bottom of 
E the He. Theſe things are not only contriv'd 
Fund tram'd with io great W udom and Skill, as 
not to admit of a better; but to any one who 
| uttentively conſiders them, they ſcem of ſuch 
Nature as ſcarcely to allow any other Me- 
tod tor it feeins impoſſible that Zzght ſhould 
| ieprudent ObyecTs to us, at fo valt a diſtance, 
| but by the tran{miliion of fome fine Fluid, 
rom the Objects upon the Eye. And it ſeems 
impoſſible that any other Compoſition of 
| the he, ſhou'd be equally fitted for that 
End, Lhe Globe of the Eye is ſpherical ; it is 
compos'd of 5 Coats, and 3 Hlumours, tlie 1ſt 
Cozt is call'd the Conjunidiva, and makes 
the White of the Hye. Ihe 2d Sclerotca, it 
is chick, hard, aud imooth, Opate behind, hut 

Tian f. 
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Tranſparent before ; where it makes the 34 


Coat call'd the Cornea, from its Reſemblance 


to a Piece of tranſparent Horn, it has x 
greater convexity, than the reſt of the G 
of the Eye, conſiſts of ſeveral Laming, which 
are nouriſh'd by ſo ſmall Blood Veſſels, as to 
obſtruct very little of the Light. It is of a 
exquiſite Senſe, that upon any touch, the 
Tears might be ſqueez'd from the Lachrs. 
mal Glands, to waſh and clean it. The 4th, 
Coat is the Chorozdes, it lies under the Cel. 
rotica, it hath little Glands which ſeparate? 
black Liquor, which Tinctures the inter: 
nal ſide thereof (which is otherwiſe of 1 
whitiſh Colour) for hindering the refleQd 
Light from diſturbing the Pictures of Ob- 
jects; this Coat has a Hole before, hichb 
call'd the Pupilla, for admitting the Light, 
The 57h is the Uvea, which is nothing hut 
the Circumference of the Pupilla It s 
compos'd of circular and ſtraight Fibres, t 
contract or dilate according to the Strength 
or Weakneſs of the Light, for when the Light 
is too ſtrong, the circular Fibres contrat 
the Pupilla, that their Force hurt not tit 
Zye; and when it is weak, the ſtrait Fibre 
dilate it, to let in more Rays, for the mot 
diſtinct Viſion. On the inſide of the V 
from its Circumference which joins the Chi- 
rozaes, ariſes the Ligamentum Ciliare, bi 
which the forepart of the Eye is pre- 
{ed outward, and the Retina backward, 5 
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che Axis of the He lengthened, at the ap- 
proach, of too near Objects. The 6h Coat is 
the Retina, which covers like a Net the bot- 
tom of the Ze, it is only a fine Expanſion, 


of the Fibres of the Optic“ Nerve; upon 


this Coat, the Pictures of Objects are fram'd. 
The firſt Humour is call'd the Aqueous, it 
lies immediately under the Cornea, it is thin 
and Liquid, and of a ſpirituous Nature, in- 
ſomuch that it will not freeze in the greateſt 
| Froſt. The 24 is the Chryſtalline, next the 
Aqueous; it is convex on both Sides, and re- 
ſembles a double convex Lems ; it is cover- 
ed with a fine Coat call'd Aranea. The 34 
is the g/aſſy Humour, it is thicker than the 
Aqueous, and thinner than Chryſtalline, it 
gives a Spherical Figure to the 
its back part, is the Retina ſpread, which 
it keepeth at a diſtance from the (Hryſtalline 
Humour, requiſite to receive the diſtinct 
| Impreſſion of Objects. 
are inſerted in the inſide of the Oprzck Axes, 
| whereby the middle Point of every Object is 
| diſtinctly ſeen, for the Center of the Inſer- 
tion of the Opreck Nerve is inſenſible, as 


Eye, upon 


The Oprick Nerves 


Monſieur Mariotte has ſhewn by Experi- 


| ment. And conſequently, had the Center of 


the Oprzck Nerves coincided, with that of the 


| Retina, the middle point of any Object, had 
been inviſible; but by this lateral Inſertion of 
| thele Nerves, the Point of the Object which 

Is inviſible in the one He, becomes viſible in 


the 
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the other; for it is impoſſible, that the Ray 
{hou'd fall on the infide of both Eyes at the 
{ame time. The light which comes from the 
ſeveral points of Objects, is fo retracted (by 

the Cornea and Chryſtalline Humour princi. 
pally) as to meet again upon the Retina, and 
there to paint in the ſame Order and Proper 

tion, with the Object, the Image thereof, (4 
is evident by taking off that part of the Y. 

ra Mater, which covers the backſide of th: 
Retina, from the ye of any dead Anim, 

and then the placing the Zye in the fit hol 
ot a dark'ned Room; tor looking then ups! 
the back part of the Retina, we ſhall i 
through it, the Pictures of external Object; 
painted upon its inſide) and theſe Picture 
propagated by Motion, along the Optic 
Nerves, are the Cauſe of Viſion. Now wit 
can be more admirable than this ſtructure af 
the Hye; ev ry part contributing ſomething 
toward its Perfection. It is ſituated in th 
Head, the moſt eminent part of the Body, 

next tothe moſt noble and vital Organ, in tie 
whole Compolition : Either in the fore part, 
or the ſides, according to the neceſſary occalt 

ons of the Animal: In Man it takes i in but ? 
Hemiſphere or Viſion, in Brrasalmoſt a whole 
Sphere, and in ſome timerous Animals, 2 
Hares and Conzes, their Eyes being fo protu— 
berant, and plac? d ſo far backwards on the 
tides of their Heads, they muſt ſee a who: 


Sphere quite round, with the leaſt Motion 0 
theſe 
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Raus Organs. The Cornea is more convex than 
t the Many other part of the Hye, by which all the 
1 the N Rays are gather?d, to paſs through the Pu- 


la, and few of 'em loſt on the *Ovea. The 
agucous Humour being thin, eaſily changes its 


Figure, either when the Ligamentum Ciliare 
po contracts, or both the oblique Muſeles pro- 
„ Werude, the Bulb of the Eye, to render it ob- 
Di. Jong, when Objects are too near; the Fibre 
the Net the Oven contract or dilate the Pupilla, 
ma, W:iccording to the Degrees of the Strength of 
har the Light. The g/afſy Humour keeps the Re- 
po! ina at a due diſtance from the Chryſtallin, 

e WF the Images are painted upon a Skin produc'd 
ech by the Expanſion of the Optic Nerves, for 
use more caſiy conveyance of the Impreſſion 
it so the Brain. The Chorozdes is tinctur'd black, 
at that the Rays that paſs through it may not 
e of WM be reflected back again upon the Net iua, and 
ing o confound the Object. The Optic Nerves 
tie Ne inſerted on the inſide of the Axes of the 
a, He, that the whole Object may be diſtinct- 


[ly view'd ; the Hairs of the Zye-vrows, with 
[thoſe on the Eye-lzds detend it from filth and 
icht Bodies that ſwim in the Air,; the con- 
tinual Motion of Hye-lide, moitten and {weep 
the Cornea, ele it would dry or grow dirty; it 
5 ſunk in a Hole, wall'd with a ſtrong Bone, 
to keep it from more powerful Injuries. The 
eral refractive Virtues of the Coars and Hu- 
0 our, ſerve tocorret the Errors ariſing from 
the different Refrancibilities of tlie Rays of 

| Jight. 


gers thence ariſing. Beſides, we cou'd nu 
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Light. Our Eyes are double, to ſecure bot Cre, 
tides from Danger, becauſe if the Objects wer ſ Rea 
near, however one ye were plac'd, we cou Ci 
not diſtinctly perceive them that ſhou'd h fend 
ſituated towards the ſides of our Body, au and 
ſo cou'd not guard our ſelves from the Da-. 


diſtinguiſh the Diſtance of Objects by on: 
Eye, for our two Eyes are like two different 
Stations in Longimetry, by the Aſſiſtance d 
which, the diſtance between two Objects 
meaſured. As alſo, when one Hye is accider- 
tally rendred uſeleſs, we enjoy the Bleſſing 
of this ſo neceſſary a Senſe, by the Benefii 
the other. It is obſervable that the Figure d 
the Chry/talliz Humour of Fiſhes, is a gret 
deal nearer to a Sphere, than that of Land 
Animals, and that becauſe of the differcit 
refractive Virtue of Water from Air, to} 
that convexity which wou'd unite the R 
of Light coming through Air, will notu- 
nite the ſame ſo perfectly at a Point, in tl 
Ame diſtance, coming through Water, [1 
thoſe Animals that gather their Food fron 
the Ground, the Pupill is Oval or Ellept: 
cal, the greateſt Diameter going tranivc! 
ly from ſide to ſide ; in thoſe that ſeek the! 
Food on higher Places, its greateſt Diameli 
goes from the top of the Head towards the nat 
Feet perpend:cularly, theſe two different Fr Þ.n 
gures being wonderfully fitted to the dir the 
rent neceſſities of thele Animals. Thoſe living orf 
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| Creatures that by their Figure, and for other 
| Reaſons, have no Motions of their Neck, have 
a Cluſter of Hemiſpherical Eyeballs which 
| ſend in the Pictures of Objects all around them; 
and thoſe that ſeek their Food in the dark, 
| have their Retina coloured white, which 
| reflects the Light and enables them to ſee 
| beſt in the leaſt Light ; theſe are wonderful 
| and ſurpriz ing 1 of Foreſight and 
Council in that Being that fram'd theſe Organs; 
but that which to me is moſt ſurpriſing in 

this Affair, is that in all Animals, whoſe Or- 
gans are ſound; they ſhou'd have been ſo 
nicely framꝰ d in all the infinite poſſible Vari- 
eties over and under, as to repreſent Object 
at a due Diſtance, of that Magnitude that 
has the juſteſt Proportion and trueſt Analo- 


W £y, to the Magnitude of each particular Ani- 


| mal. What the real Magnitudes of Bodies 
are, I doubt no Body can juſtly tell, nor were 
it of any uſe to us to know, 1 their Ana- 
| logical Magnitudes to the Magnitude of our 
Bodies, is all that we have any Concern about. 
| Thus taking our own Hand, Foot, or Height 
for our Standard, all things about us are repre- 
ſented in a conſtant uniform Proportion to 
theſe, ſo that we are thereby inform'd of that 
Diſtance and Magnitude of Objects that is moſt 
natural and familiar to us, and is alſo moſt ne- 
ceſſary for our Security and Preſervation: And 
the ſame is true of every other Animal ſmall, 
or great, thus take an Elephant, a Man, and a 
Mite, 
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Mite, and preſent the fame Object to they 
all three, and it {hall appear, not of the ſam 
Magnitude to them, but in a . Magnitude j; 
ſome Sort, reciprocally proportional to thy 
own Bulks, that is, to the Elephant, leſs than 
to the Man, and to the Mite, much greatc 
than to either, and this of Neceſſity from tl 
different Magnitudes, and Fabrick oi ther 
Nerves and viſual Organs, and tor the N. 
ceſſity of their Preſervation, and ſecking thei 
Food. Now we know from the Laws d 
Opricks, that had the Retina been remoy! 
farther from, or brought nearer the Chr. 
allin Humour, or (keeping the Retna at thi 
fame Diftance from that Humour) had i 
conſiſted of two Segments of a lets or greatc 
Sphere, the viſion had been indiſtinct or noi: 
at all; or had the Diſtance been fitted exact 
in the Focus of the Chryſtallin, but had“ 
conſiſted of Segments of Spheres, leis c 
greater, than thoſe of our cbr y/tatiin Ftmiii 
that are at preſent, we had teen Objects ev! 
at a due Diſtance, either bigger or lets than 
we now behoid them, which wou'd have & 
pos*d us to a thouland dangerous Miltakes: 
tor Example, the Precipice that perhaps ws 
not many Feet ſrom us, might have appeard 
at ſome Paces Diſtance, and we have tuinbled 
down, ere we are aware, or the Atom tht 
we now ſcarce take Notice of, wou'd have 
covered all our View, and hindred us from 
taking in any oth.r Object; in a Word, beides 
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_ Þ thus we ſhou'd not have diſcovered that Mag- 
» Þ nitude of Objects, which has the moſt proper 
e and fit Analogy to us, which wou'd have had 
i; Þ a Thouſand fatal Conſequences, had our Eyes 
Ir W magnified Object, any thing conſiderably, we 
| cou'd have ſeen but a very ſmall part of them 
at once, and Twenty dangerous things might 
have been in our ways, which we cou'd not 
have diſcovered, but by a great deal of Pains; 


Ne WW fo that our progreſſive Motions, muſt have 
her been flower than thoſe of Reprils, and then 
'S0/ I cv'ry little Particle, likewiſe, wou'd have been 
210 | able to have damn'd up, and obſtructed our 
Light; and had our Eyes diminiſhed Objects 
the | conſiderably, we cou'd have ſeen them but 
«a 1 WF faintly and indiſtinctly, all minute Bodies wou'd 
at We have vaniſhed, and we might have been de- 
oe firoy'd by thoſe which we thought at a di- 
ct WW ſtance. In one Word, there are infinities of 
d WW different Ways, our Eyes might have poſſibly 
been form'd, none of which could have brought 
2017 WW with it, the Advantages the preſent Structure 


docs. Can there be a more pregnant and 
| convincing Evidence of the Being of an infinite- 


Organ, has ſingled out that only one, that was 
| beſt; he certainly deſerves not to enjoy the 

| Bleſſings of his Eye-Sight, whoſe Mind is ſo 
| deprav'd, as not to acknowledge the Bounty 
nave We es Wiſdom of the Author 5 his Nature, in 
the raviſbing and aſtoniſhing Structure of this 
de cdl Organ. 25 a 4 . XLVI. 
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Fr wiſe Power, who out of the infinite poſſible 
| Varictics, of diſadvantagious Fabricks of this 
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| §. XLVI. Hearing is the next Senſe in 
Dignity to Seeing, (tor Ireckon Feeling a ge. 


neral one, of which the reſt are only particulat 


Modifications) without which our Lives woud 
be very Comfortleſs. It is by Means of this 
Senſe, we enjoy the Benefits of Converſation, 
and the Pleaſures of Mufick ; and by it we are 
forewarn'd of thoſe Dangers, our Eyes cannot 
inform us of; and what can be more wonder- 
ful than that the ſame Medium of Air, ſhou'd 
ſerve us for ſo many different, yet neceſlary 
Uſes: By it our Vapours are ſupported, and 
buoy'd up to the higher Regions, to be there 
form'd into Snow or Rain, according to the 
Exigencies of different Climates; by its Mo- 
tion our Winds are produc'd, which fail our 


Ships, and purify our Armoſphere ; by dray- 


ing it in we live, and our Blood is fitted to per- 
form its Circulation; by it, Sounds are con- 
vey'd to our Ears, and other Men's Thoughts 
to our Minds. The internal Parts of the Ear 
are theſe, 1. The Meatus Auditorius, Which is 
a contorted Paſlage for the out ward Air, run- 
ning firſt upward, and then downward ; here 
are many Glands, which ſeparate a viſcid glu- 
tinous Matter, which hinders Inſects, or any 
Hurtful thing, from corroding the Tympanum, 
which is a ſecond principal Part of the internal 
Ear. It is a thin Membrane, like the Head of 


a Drum, ſtretch'd upon a Bony Circle, behind 
which is the Barrel, in the Cavity of which 


there are four little Bones call'd the Hammer, 
the 


. — 
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| the Anvil, the Htirrup, and the Os orbiculare. 
in this Barrel there are ſcveral Holes, one of 


which opens, behind the Palate of the Mouth, 
and receives Air to ſupply theſe Cavities, that 
haveno Communication with the Air, coming 
in by the outward Ear. Next to the Barrel, is 


| the Labyrmth, which ends in the Yeſtibulum, 


and is follow'd by the Cochlea, which is a Paſ- 
ſage reſembling a Srazt's Shell, in it the Audi- 
tory Nerves terminate. Now when a Sound 
is propagated in Undulations through the Air 
the Sonorous Body ſtriking the Ambient Air, 
by many repeated Y7brations, excites theſe un— 
dulations in it, after the manner any heavy Bo- 
dy thrown into a ſtanding Lake, raiſes in the 
Water, Waves in a Circle round it) theſe are 
gathered by the Concha, or external Ear, and 
carried through the Meatus Auditorius, to the 
Tympanum or Drum, on which beating, the 
four little Bones that arc in the Barrel, are 
thereby mov'd; and as the Drum is ſtruck by 
the external Air, after the ſame manner is the 
internal Air mov'd by theſe little Bones; and 
this internal Air, thus mov'd, makes an Im- 
preſſion upon the Auditory Nerves, inthe La- 
byrinth and Cochlea; ſo that as the external Air 
ſtrikes the Drum, ſo does it move the Bones in 
the Barrel to ſtrike the internal Air after the 
ſame manner; and as it is moy'd, ſo according- 
ly is the Impreſſion made upon the Auditory 
Nerves, and all this Apparatus ſeems intended, 
to hinder the Sound from coming with too 

A 2 great 
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great Violence upon theſe Nerves, for we find 
that too ſudden, and violent a Noiſe, is ſtill 
able to diſturb theſe ſlender Tubes, and ſome. 
times to diſorder them ſo, as to deprive us of 
this Senſe. Now how wiſely is this neceſſary 
and pleaſant Senſe contriv'd, for the Conve. 
niences of Life! Had it been more cxquilite, 
then every little Noiſe had been capable of d. 
ſturbing us, the buzzing of a Fly, or the Noiſe 
of our own Breath, wou'd have pierc'd our Ear; 
like a Peal of Thunder; and the Motion dt 
every little Atom wou'd have rob'd us of Reſt; 
and had this Sexſe been any thing conſidcrably 
more dull, we ſhou'd have been in proportion 
thereto, depriv'd of all the Pleaſures and Ad. 
vantages thence ariſing: So that its evident 
our Hearing, is nicely adjuſted to the Conve 
niences and Neceſlities of Life, whichis a plain 
Inſtance of Deen in the Fabrick of this Organ; 
the lame might be demonſtrated of the two re 


maining Senſes, which for Brevitics ſake | MW bct 
muſt now omit. in 

F. XLVII. I have before obſerv'd, that all the 
the Canals except the Arteries have Valves, by be 
which their Fluids are permitted to go forward, | (to 
in their Courſe, but hindered from returning of. 
back, all theſe Values, opening toward the term Wh 
of the natural Motion of theſe Fluids, but the 
ſhutting by the Preſſure of the Blood in a con- wh 
trary Direction, and thereby obſtructing that do 
backward Motion. Theſe Valves are viſible, 1 ma 
not only in the Veins but in the Lymphaticks, I Ar 


the 
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the Lacteals and Ductus Thoracicus; and it is 
obſervable that this laſt Channel always goes up 
the left ſide, that by the Pulſation of the great 
Artery, upon which it immediately lyes, the 
Chyle may be propell'd upward. Ir is likewiſe 
remarkable, that all the Branches of the Arte- 
ries which go off, at any ſmall Diſtance from 


the Trunks, do all unitc again in one Trunk, 


whoſe Branches communicate with one another, 
and with others, as before ; and that for this 
wiſe End, that when any ſmall Artery is obſtru- 
ated, or cut, the Blood may be brought by the 
communicating Branches, to the Parts below 
the Obſtruction, which muſt have otherwiſe 
been depriv'd of Nouriſhment. The Velocity of 
the Blood in the extreme Arteries is conſidera- 
bly leſs, than that of the ſame at the Heart, or 
its entry into the Horta, becauſe it is of theſe 
extreme Arteries the Glands are formi'd, and by 
them the ſecretions arc made, which as was 
before demonſtrated, require different Velocities 
in the Blood, to ſecern the different Fluids in 
theſe Glands : This Diminution of the Velocity 
is evident from thePropoſitions Dr. Fames Kell, 
(to whoſe Accurate Compendium, of the Anatomy 
of Humane Bodies, J have always had recourſe, 
where my Memory fail'd me) has giv'n us all 
the Branches of the Arteries to the great Trunk, 
whereby it appears the Diameter of the Aorta, 
does not bear a greater Proportion, to the pri- 
mary Branches of the Arteries, than 5 to 7: 
And doubtleſs the odds is greater in the ſmaller 
Branches. 
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Branches. How frugal has Nature been in the 
Structure of the YVerns !. for becaule of the lefs Prei 
ſure of the Blood, againſt the ſides of theſe wide. 
ning Channels, the thickuels of their Wall, is 11 
proportion leſs, than thoſe of the Arteries. Beſilles, 
that oily thoſe Jens that run perpendicular to the 
Horizon, are endow'd with Valves, which ſtick to 
their Sides like ſo many Thimbles; which when 
the Blood preſſes back, are fill'd, and to ftop its 
Paſſage, but are compreſs'd by the forward Motion 
of the Blood. Now thele Valves were ulelels ij 
other Yes, for their widening Channels, give no 
occaſion to the Blood to puſh backward, its Gra- 
vity acting laterally and not backward, as in thoſe 
perpendicular to the Horizon; the ſmall Branches of 
theſe Feizs, communicate with one another, for 
the ſame ends and purpoſes that the Arteries did; 
and having now occaſion to {peak of the containing 
Veſſels I cannot omit here the wonderful Contri- 
vance of Nature iu the Poſiton of the leveral Parts 
of the Fetur in the Uterus; the Skull whereof in the 
firſt part of the time of its Geſtation being very thin, 
large aud only Membranous, the Thorax and Abdomen 
with the Limbs are fo dilþos'd as to make the Head 
always emerge out of the Fluid it lies in, or at 
leaſt preſerves it in a Direction that it is ſtill upward, 
with its Face toward its Mother's Belly, but about 
the time of its Delivery the Skull thickens, and 
hardens, the Limbs and Members ſtretch out, and 
ſo the Head becomes the heavieſt place in the Body 
whereby it tumbles over, and acquires that Poſture 
which is fitteſt for its Delivery. Theſe are ſignal 
Inſtances of Counſel and Foreſight, in the Forma- 
tion of theſe Organs and Parts, but I haſten to a 
Cloſe. W TH 1 7 

S XLVIII. Having I think ſufficiently made 
out that great Truth, to wit, that we are wonder- 


fully | 


— 


_ 11 
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full made, though 1 have pointed only at a tew of 


thoſe Inſta:xces that the Animal Fabrick and Oeco- 
nomy affords, I now come to make a few general 
Obſervations under one Head, and fo to put a Cloſe 
to this Chapter. It is very remarkable, that thoſe 
Animals, Plants, and Minerals, that are of moſt uſe 
and advantage to us, are ſuch as will grow almoſt in 
every Soil and Climate, and are more produttive of 
their Kind than others, and are found in moſt Places. 
Thus Iron is found almoſt every where; Corn i; the 
product of all Soils and Climates, while other more 
curious and nice Plants will only | thrive in their 
proper Soils: Thus Hens, Geeſe, and Turkies are 
more productive than Crows, or Jackdaws, and Co- 
mes and Hares, than Foxes and Lyons; thus a Crane, 
which is but ſcurvy Meat, lays bat two Eggs, and 
the Alka, and ſome other Sea Fow!s, but one, 
whereas the Patridge and the Phoaſant hath Fiſteen 


or Twenty, aud thoſe which lay fewer, and are of 


moſt value for Food, lay oitner, as the Woodcock 
and the Dove. What is more admirable, than the 
fitneſs of every Creature for the Uſe we make 'of 
him? The Docility of the Elephant, ſo long employ- 
ed in War, the Inſitiency of. the Camel, for travel- 
ling in the parched and dry Deſerts, the Gentleneſs 
of the Sheep, the Cleanaelſs, Beauty, Strength, and 
Swiftneſs of the Horſe, whoſe Breath, Foam, and 
even Excrements are ſweet, and thereby ſo well 
fitted for our Uſe and Service? How frugally has 
Nature avoided any uſeleſs Expence of Orgars, 
when the Circumſtances of the Animal would have 
renderd 'em fo ? Thus thoſe Animals that are flow 
of their Nature, have no very quick fight, it be- 
ing uſeleſs to ſuch, ſince their Slownels allows them 
time to dwell louger on an Object, as Srails aud 


Moles ;, but theſe that are endowed with a quicker 


Motion, have b.isker Eyes, nd a more quick 
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Piercing Sight, as Hawks and Hares : Thoſe An; 
mals alſo that have no Ears, have no Organs for 
making a Noiſe with; becauſe wanting Ears, theſe 
other would be uſeleſs, as Fiſhes and other Inhabi. 
tants of the watery Element. So alſo, thoſe Au. 
mals which have Teeth on both Jaws, have but one 
Stomach, becauſe theſe Teeth render more Sto- 
machs uſeleſs; and thoſe Animals. that have no up- 
per Teeth or none at all, have three Stomachs to 
lupply the Want of theſe Teeth; as in Beaſts, the 
Paunch, the Read, and the Feck;, and in all granivo- 
rous Birds, the Crop, the Echinus, and the Gizzard, 
A Man which bas a bigger Bram in proportion to 
his Body than any other Animal, has a better and 
more eaſily manageable Hand; whereas a Moni 
that has little Brains, and conſequently can have 
no great uſe for much Dexterity, has not ſo wel} a 
Map'd nor eaſily applicable a Hand. Theſe, and 
a Thouſand ſuch Iuſtances of Wiſdom, Counſel, and 
Meliority in the Contrivance and Fabrick of the ſeve- 
ral Animals, may be gathered by any one who wil 
conſult the Writings of natural Hiſtorians. But 
thoſe who will not be convinced by the Inſtances 
I have brought, that there is a God who rules i 
the Kingdoms of the Earth, who numbered all our 
Parts, and appointed them out their ſeveral Ends and 
Ules, 1 am afraid will not be prevailed upon by 
thoſe behind. | 


The End of the Firſt Part, 
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miſt, 


PREFACE. 


To the Second PAR T. 


fore the Reader takes the Trou- 
ble to enter on the Second Part, 
it's fit he be appriſed of a few 
pi Things, that may prevent his 
| miſtaking. my Meaning, in the 
more difficult Propoſitions, or may enable 
lim to run thro? the whole with more Pica- 
Pure, | 

I. The fr? Chapter is intended only, as an 
Introduction to the two ſubſequent, to the 
third eſpecially; and for clearing up and de- 
monſtrating in the moſt familiar and caſy 
Way, the Nature and Propertics of relative 
Infnites. The Foundations of the Arithme- 
ik of Infinites, and the Structure built there- 
vn, publiſhed by me in the {ormer Edition 
oy this Work, having been doubted of, or 
miſtaken by ſome. The whole now, I hope, 
A 2 15 


The PREFACE. 


is clear and unqueſtionable. I have borrows 
a few Things trom the 7hird Chapter, fy 
the Eaſe of thoſe, who either might nor hay 
Humour and Leiſure, or might not have ap. 


ply'd themſelves ſutaciently to ſuch Studig, 


as to be able to go quite through 7hat Chap. 
fer. And yet might he content to ſee thi 
curious Speculation eſtabliſhed here. 

II. The /econd Chapter contains many Par. 
ticulars of Weight and Moment. The Fon. 
dation is this. The ſupreme Creator of al 


Things, and the whole Sy/tem of Creature 


from the higheſt Seraphim down to brite 
Matter, are here together conſidered as it 
were an infinite Cone, (like the Shad of 
the dark Side of the Earth, circumſcribed 
by the Light of the Sun in the empty Space 
of our Hſtem,) whole Baſe is the ſupreme 
amd abſolute Infinite, the Origin ot the R. 
ing and Faculties of all created Things; and 
its Body, is the whole Syſtem of Creature, 
from the higheſt ritual Iutelligence; dee 
cending in a perpetual Subordination, and 
continual Scale, down to brute Matter 
or if there be any Creature lower thanthis 
It is true, in this Metaphor or Reſemblance, 
the Baſe is to be ſuppoſed at an abſolute) 
zuſinite Diſtance, from the Body of the Cn, 
(as the Sun, whoſe Rays define the dat 
Cone of the Earth's Shadow, is diſtant from 
the Earth. But then, as all the elfi 
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Activity, and Fecundity, are among the 
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n a Cone, parallel to the Baſe, are ſimilar to 


the Baſe, and to cach other. So in this per- 


tual Scale of Creatures, conſidered inone 
View, togecher witli their Creator, every 


Species and Set of Creatures is ſimilar to the 
| Baſe, and to every other Hecies and Set of 


Creatures, from the higheſt to the lowelt, 


i. e. every Species and Set of Creatures of 


: higher Order, has the great Liutameuts, 
and promment Out-lines of their Baſe, th: 
Origin of all Being and Pericctions, more 
ſtrongly, clearly, and largely reprefented 
and expreſs'd on, and by them, and every 
Jpeczes and Set of Creatures of a lower Or- 
der, has the fame Limeaments and Characs 
ters repreſented and expreſs d on, and by 
them, but in a more weak, more faint, and 
more contracted Manner, Ard fince Life, 
molt univers ſal, primitive, and original 
Qualities of the Baſe, the Source, and Ori- 
gin of all Being and Pertections : So ever 
Jpecies of Creatures and each Individual of 
every Jpeczes, mult in a higher or lower 
Degree, according to their Rank in the Scale 
of Exiſtence, partake ot thoſe primitive and 
mgmal Qualities. If this Principle, and 
Foundation, thus ſhadow'd out, may be al- 
ow'd me, and ſure methinks it is evident 
rom the Nature of Things 2 Priori, from 
all Experiments and Obtervarions hicherto 
143 mad. 
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made on our material Sem of Things, 4 
Poſteriori, and even from the moſt genuine 
and ſimple Reflections of our Minds within 
our ſelves. Then it will follow. 

I. That there is a perpetual ' Anal y, 
(phy ſical not mathematical) running on ina 
Chain, thro' the whole Sytem of Creatures, 
up to their Creator. 

IT. That the Viſible are Images of the In. 
viſible, the Senſible of the Inſenſible, the 
Ectypical of the Archiytipical, the Crew 


tures of the Creator, at an abſolutely inf- þ 


nite Diſtance. 

III. That the Arguments from the Aliri. 
gutes of the Creator, to the Qualities of the 
Creature, with due regard to the abſolutcly 
zufinite Diſtance, is juſt and concluſive, & 
vice verd. 

IV. That, as there are Objects intire) 
oppoſite and diſparata, ſo there muſt be 
Faculties in intelligent Creatures, ſuited to 
thoſe different Objects, differing according 
to the Diverſity ot the Oh iects. 

V. That if Gravitation be the Principle 
of Activity in Bodies; that of Reunion 
with their Origin, muſt by this axalogica/ 
Neceſſity be the Principle of Action in 
Spirits. : 

VI. That material Subſtances are the ſame 
with /pz71tuct Subſtances, of the higher V!- 
ders, at an infinite Diſtance, or that mater? 
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al Subſtances are ſpiritual Subſtances infi- 
nitely condenſed or contracted, fince in the 


| Scale of Exiſtence, the firſt are ſuppoſed at 
an infinite Diſtance from the latter. 


VII. That there is ſome Analog y between 
the Conſtitution, Temperaments and Com- 


| plexions of /prritual Beings, and the known 
different Textures, Elements, and Faculties 
of material Subſtances. 


TukskE I think, as they are neceſſary Con- 


ſequences from the preceeding Principle, ſo 


they are the main Pillars, and ſome of the 


principal Propoſitions of this ſecond Chap- 


ter, which, it underſtood and granted, e- 
very Thing elſe will either be eafily re- 
ceiv'd, or may be fafely rejected, without 
any Hazard to the main SJy/Zem. 
ArrTER all, ſeeing my whole Intention 
and Deſign, in advancing and publiſhing 
theſe Speculations, was to beget in the 
Minds of Men, noble, generous, and mag- 
nificent Sentiments, of God and his Works, 


| that, thereby they might be more power- 
| luily engaged, to love, adore, and ſerve 


Him. To convince them of the Degenera- 


| Oy and Corruption of the whole Race of 


Mankind; of the Neceſſity of expanding 
ind cultivating their /aperzor Faculties, by 
faithful Obedience to the divine Attratti- 
% and Drawimegs in their Hearts; and 
thereby, of begetting in their Souls, Chari- 
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ty, or the pure Love of God, and of all his 
Images in a proper Subordination: All which 
can by no other Means be brought about, 
but by a careful copying after, and imitating 
the Model and Pattern the BLESSED JE. 
SUS has fer us in his Life and Doctrine. | 
fay, ſince this was my whole End and Aim, 
in advancing and publiſhing theſe Specula. 
tions. If any Perſon {hall think fit to con- 
travert them, he may do it very ſafely for 
me. For being ſatisfied, in the Honeſty and 


Simplicity of my Intentions, and of the 


Uſe and Benefit theſe Speculations have 
been to my ſelf for theſe Ends and Purpoſes. 
I am firmly reſolved, not to ſpend my Time 
in idle Diſputes. If others differ with me, 
about the Truth and Reality of theſe He— 
culations, or their uſetulneſs to, and influ- 
ence on the Ends propoſed, or are not dif- 
pos'd to reliſh or receive them, they may 
let them alone or reject them, it is equal 
to me. All I ſhall be ever prevail'd on to 
do, in ſuch a Caſe (excepting always, in 
Caſe thoſe who either are my /awful Supe- 
riors, or whom I look on my felt obliged 
in Conſcience to obey, ſhall command o- 
therwiſe,) {hall be; to amend, alter, or re- 
tract what I {hall be perſwaded is amis in 
the future Editions of this Work, if it {hall 
ha ve any more. 


III. The 
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E 


III. The Fhird (Chapter is what the reve- 
rend and ingenious Mr. John Craig ſent me 


— 


about ſeven Years ago, when I deſired him 
| (being low in my Health, and otherwiſe en- 
| caged) to write me down his Thoughts on, 

correct or alter, what I had formerly pub- 


liſhed on this Head in the firſt Edition of 


| this Work, in order to a ſecond Edition. I 


have altered or added nothing, but one Note 


| before his Addztzons, and that in 1rtalick 


Characters. 
To conclude, it any Perſon, by either of 


| the Parts of this Work, {hall be moved to 


adore, worſhip, or love the /ovely and ads- 
fable Author of his Being, (who is wonder- 
ful in all his Works, and great in the leaſt,) 
Il fay, if my one ſhall be wrought on there- 
by to love him more, or ſerve him better, I 


ſhall have the whole Reward of my La- 
| bour, having intended it ſolely for his Geo- 
| ry and the Good of my fellow Creatures; 


and having I hope, in the whole, and each 


| ſingle Part, as far as my Weakneſs and 


Corruption wou'd permit, diſengaged my 
ſelf from all /anz/fer Ends, from all Fraud, 
Malice, Vain-glory, and Hypocriſy. 


— — — ' 
— FEE ⁵ĩ5Vo ö—ͤ— E: I 
* — Pg” — 4 5 . : — - . 7 4 k — — 
2 * . X. E Fr i _—_— ®,- <> > 2 \ — 2 — — ——_ o 

— = — — - e n * 

— 27 . —— . — * 

i © 8 - * Wor ” *s, - vw « a LY 
— ALS: 7 4 IJ 


- — — 8 NC 3 — 
— ; # x — * — b »*; >» <7 pray : 
W 


A 


Very 


_ 


* * * 3 
. . 2 * A _ * 5 2 
. — - 7 
2 — 2 * 1 * — 
rv. —- * a; 2 «© =, 
*% & $5." . 89 * * > =o 1 8 a 


— * 


i 
. 


. er RAUL cn en 17 WY 
Xx r — | . » F 


tam — 


e eee 


Haarer 
Trierer 


r 


CONTENTS| 


OE IHE 


Second PA R T. 


1 L 


Of the Nature and Kinds of Infinites, 
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pare i | C HAP. J. 


of the Nature and Kinds of Inti- 
|  nites. Of | ſome of their reſpec- 

tive Qualities, and of 4 New 

Arithmetick of Infinites. 


HAT we may reaſon, as cau- 
tiouſly as poſſibly we can, a- 
bout Matters ſo intricate, and 
1 ſo far remov'd from the com- 
mon Way of Thinking, as the 
— Nature and Qualities of Ju- 

niteg, and the other Subjects of this Chapter 
are; we ſhall begin with Definztzons and Ax- 
!0Ms, and proceed to ſome general Propoſiti- 


uc, demonſtrated after the plaineſt manner, 
B rill 


— 


Philoſophical Pzincipies 

till we obtain Principles to found our con. 
quent Reaſonings on; and then draw fuch 
Corollaries, from the ſeveral Parts, or from 
the whole, as ariſing neceſſarily from then, W Ty+ 
may be of ule to aſcertain ſome Speculation; the gre 
advanced in the foregoing Treatiſe; or may Nation 
otherwiſe help to conduct the Underſtand. W Tyc 
ing in thoſe other dciences, where they may implic 
find a Place. Nature 
ſome o 
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Nature 
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Definition I. 


QUANTITY is what may be incresd 
or diminiſhed. = 
Taro? this Definition may not exhauſt the 
metaphyſical Nature of . Quantity 5 ye it 
points out that Quality in it, that is her 
chiefly regarded ; for ev'ry Quantity may 
be increas'd or diminiſhed, and that cont: 
nually, as ſhall be atterwards ſhown 


Definition II. 
a Yet lin 


A BODY is an extended, impenetrabe, gung tl 
paſſive, diviſible, unintelligent Subſtance. br th 

This Definztzon alſo, tho' it exhauſt nt A&ior 
the internal Eſſence and intimate Nature 0! Wires of 
Matter, yet it ſums up its ſenſible ol Wthing 
moſt SO Qualities, by which it is dl Conſe 


tinguiſhed from every thing elle. Unive 
Def- and tl 


of Religion. 


14 ll 

uch Definition III. 

om 

em, THz inherent Principle of Activity, in 


the great Bodies of the Univerſe, is Gravz- 
ation or ſomething analogous thereto, 

Trxo' I am perfectly convinced, from the 
Eimplicity and Uniformity of the divine 
Nature, and of all his Works, that there is 
ſome one great and univerſal Principle, run- 
ning through the whole Syſtem of Creatures 
nalogically, and congruous to their relative Fi 
Natures ; which is the ſame in all Bodies 1 
great and ſmall, and the Origin of all their 4 
tural Actions upon one another, with re- 1 
ard to their different Circumſtances ; and 3 
hat there is not a different Principle for the bi 
natural Actions of the /effer Bodies from 
that which is the Principle of the natural 
Actions of the greater Bodies of the Un- 
verſe, but one and the ſame Principie in both, 
acting differently in different Circumſtances. 

let lince Gravitation, or ſomething àanalo- 
ble, Nous thereto, ſeems neceſſary for accounting 
+ Wir the conſtant and regular Motions, and 
not ¶ Actions upon one another, of the great Bo- 
ec des of the Univerſe ; Gravitation or ſome- 
aud thing analogous thereto muſt be a neceſſary 
di. Conſequence in the greater Bodies of the 

Univerſe, of this more univerſal Principle, 
- and the Origin of the Activity of Bodies. 
B 2 Defi- 


n 
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Definition IV. 


A SPIRIT is an extended, ' penetr. 
ble, active, indiviſible, intelligent Subſtany 

Body and Spirit are in ev'ry other Quz 
lity oppoſite, except in Sa therefor 
as the foregoing Definition of Body ſumm 
up its ſenſible and moſt conſtant Qualities, 
ſo to aſſign the Definztion of Spirit, ther 
was nothing to be done, but to joyn th 
oppolite Qualities of Body to that of En 
zen/ion or extended Subſtance. 


Definition V. 


TAE Principle of Action in ſpiritual Su 
ſiſtences is, or ought to be, that effentil 
one of REUNION with the Origin of ther 
Being, impreſs'd on ev'ry Individual of this 
Rank of Creatures. j | 

THE univerſal Principle of Action, mei- 
tioned in the third Definition, that run 


through all the Syſtem of Creatures, mul | 


analogically be carried through ev'ry Indiv! 
dual of {pirztual Beings, and can be nothin? 
but this eflential Principle of REUNION 
Wich the Origin of their Being, as ſhall be 
atterwards demonſtrated at large. 
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Definition VI. 


A finite Quantity is that, of which the 
Bounds or Limits, beyond which it cannot 
reach, are aſſignable. | 

Tuus a Line is finite, when both its Ex- 
tremities are given, or the Points which arc 
5 Limits, beyond which it cannot reach, 
are aſſignable : An Area is finite, when its 
terminating Lines are af/ignable ; a Solid is 
finite, when its terminating Planes are a/- 
ſgnable; a Number is finite, when the Uni- 
nes (which are its Limits) of which it con- 
ilts, or the Bounds beyond which it cannot 
reach, are a//ignable, 


Definition VII. 


AN mnfinite Quantity (in its ſimpleſt Na- 
ture and loweſt Degree) is that, ſome one 
or more of the Limits or Bounds of which, 
beyond which it cannot reach, are not «/- 
ſgnable. 

Tuus arizht Line, one or both of whoſe 
Extremities are not a//gnable, or the Points 
beyond which it cannot reach, are not 4% 
ſfienable, is an inſiuite rage Line. An Area, 
one or more of whole terminating Lines 
are not aſſignable, is an infinite Arca; a Co- 
lid, one or more of whoſe terminating Planes 
B 3 arg 
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are not aſſignable, is an infinite Solid; 1 


Number, increaſing continually, whoſe lat 


Increaſe is not aſſignable, or the Bounds, be. 
yond which it cannot reach, are not afſignu- 
ble, will at laſt make an infinite Number, 


Scholinm. 


Ax infinite Number may be ſuppos'd to 
be generated by the perpetual Addition of 
a finite Number to it ſelf. Thus 1414 
T+IT1, Sc. 4 T4 T2 T4 1 2 Gc. be. 
come infinite. Or, it may be ſuppoſed to be 
generated, by the perpetual Addition of f. 
nite Numbers, increaſing in a regular Pro. 
greſſion, and in one Proportion one 
to another. Thus 142441784 16, &c. 
(where the finite Terms perpetually increaſe 
in the ratio of I to 2.) and 1 Þ@+ . +6 
+a* &c. (where the finite Terms perpetual- 
ly increaſe in the vatio of 1 to a) become 
infinite. And it is the ſame in all other inf- 
nite Series, regularly generated; or laſtly, 
the infinite Number may be ſuppoſed to be 
generated by the perpetual Addition of finite 
Numbers, in no certain Proportion one. to 
another, nor in any regular Progreſſion, ſuch 
as 7 +1-+30-+ 5+2+25 Gc. Of theſe laſt 


Kinds of Infinites we have here no Conſi- 


deration; for being of no conſtant or regu- 
lar Nature, but merely caſual and ranch 


„ — —⅜ 
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1; 2 they can afford no Medium for reaſoning. 
> 146 The principal Deſign of this Chapter, ſo far 
s, be. Nas it concerns theſe two Kinds of Infinites, 
lone is to find out a Method for reſolving the 
er. {cond Kind of Infinites into the firſt, when 
it is poſſible ; in order then to obtain a juſt 
Notion of theſe Infinites, let us firſt diſtin- 
guiſh Infinite in general, into re/atzve or 


— 


d to N creaturely Infinite, and Supreme or AB- 
n of M SOLUTE Infinite (of which the firſt is 
but a created Image or Picture, as will be 
be. MW afterwards ſhewn) let © ſtand for Finite in 
be general, and OO ſtand for Infinite in gene- 
f. nal as they reſpect Numbers; then © 1 and 
ro. W OO 1 will be finite and infinite (as they re- 
ne MW pet Numbers) of the loweſt Degree and 
6. WM impleſt Nature; Unity being the ſimpleſt 
ic W Number, 
45 

l. Definition VIII. 

Ic 7 

fl Relative Infinite (in its ſimpleſt Nature 


„ and loweſt Degree) is an infinite Quantity, 
eas it ſtands related to a given Finite, by the 
| perpetual Addition of which to it ſelf it is 


e 

0 generated, | | 
Tubus QO 1. is a relative Infinite, as it 
, ſands related to 1, a given Finite, by the 


perpetual Addition of which to it felt, it is 
generated; that is, QO1=1 +1+1+1 
+1 Sc. And o à is a relative Infinite, 

3 4 5 as 
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1 


as it ſtands related to the given Finite a, by 


the perpetual Addition of which to it ſelf it Þ ; 


is generated, or o a=a a+ a+al 
a Sc. 
| Scholium. 


Ix the ſame Relation, that relative Inf. 
nite ſtands above a given Finite in aſcending, 
in the ſame may another Quantity be ſuppo- 
ſed to ſtand below it in deſcending, in which 
Caſe, we ſhall have a relative inſinitely great 
Quantity in aſcending above the given F. 
nite ; and a relative infinitely little Quanti- 
ty in deſcending below it, So that relative 
Infinite in general may be aptly diſtinguilh- 
ed, in reſpect of the given Finite, into . 

lat ive e great, and relative inſtuite. 
Y little. For brevity ſake, we ſhall cal 
the firſt velatiue Infinite, the ſecond reli. 
tive Nothing. 


Definition TX. 


Relative Nothing (in its ſimpleſt Nature 
and loweſt Degree) is an infiuitely little 
Quantity, as it ſtands related to a given 
Finite, by the perpetual Subſtraction of 
which from it ſelf it is generated. Leto 
ſtand tor relative Nothing. | 
Tuus 1 is a relative infinitely little 
Quantity, as it ſtands related to Unity, by the 
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ction of which from it ſel 
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perpetual Subtraction of which from it ſelf, 
it is generated; that is 12 1— 14 1— 
141—1 
nitely little Quantity, as it ſtands related to 


＋1 1 Sc. and o 4 is an infi- 


the given Finite a, by the N * 
, it is generated; 


Definition X. 
AN indefinite Quantity (in its ſimpleſt Na- 


ture and loweſt degree) is ſome mean Pro- 


portional, between Finite, and relative In- 
finite or relative Nothing. 
Fox, as in deſcending from 1 to o, we do 


not immediately {lip from finite to relative 


Nothing, but muſt neceſſarily paſs through 
the intermediate Steps 2, J, +, + Sc. in Arith- 
metical Progreſſions; and in aſcending from 


1 to oo we mult paſs through the Steps be- 


tween both 2, 3, 4, 5, Sc. in the lame Kind 
of Progreſſions. So in the Geometrical Pro- 
greſſions, in deſcending from 1 to o, we muſt 
paſs through theſe mean Proportionals?y/- 3/0 
Sc. and in the ſame Progreſſions, in a/ten- 
ding from 1 to oo, we mult paſs through the 
mean Proportionals 2 oo 34 οο 4/ &, c. 
and theſe we call Indefinites. Thus in Geo- 
metry, if we cou'd imagine a Circle, drawn 
upon the ſumm of a finite right Line repre- 
lenting 1, and an infinite right Line repre- 

ſenting 
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finite Quantities in general. 
Scholium. 


UniTy being the ſimpleſt finite Number 
by conſequence o 1=1 +1 J I+1+1 &. 
muſt be the ſimpleſt infinitely great Num. 
ber. And o ns, ks. 


And by reaſon the greater the Number deno- 
minating the Root is, the leſs the Root itſel 
will be, therefore / 1 (= to any finite 
Number greater than Unity) will be the ſim- 
pleſt Indefinite. Put e 1=y= co there- 
tore L oo = Ly. but L w=oo (as will be 
{een by the laſt Chapter) therefore & X ov 
Ly. that is S =I Ly. But 1 maybe 
the Logarithm of any finite Number, grea- 
ter than Unity, in the Scale of Proportionas 
19. a1. a2. a5, a+. Sc. therefore *Yao 1 may 
be any finite Number greater than Unity, The 
Indefinites of the firſt Degree, that is wherc- 
in the Number denominating the Root is an 
Integer, may be univerſally thus expreſs d 


— - I Ii XIMmV＋ I 
—+ +1 


n/a == 1+ 


ſenting oo 1, as a Diameter. A Perpendi 
_ culat erected on the Point where theſe two 
Lines meet, reaching the C:rcumference, 
wou'd repreſent the zndefinite right Ling 
implied by e 1. Let O ſtand for ſuch 
FI 


Ti % 
muſt be the ſimpleſt infiniteſy ſmall Number, 
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ſuch 5 FI Ge. Now as o I=1+1+1+ 
1+1 Sc. and © 8 1—1, Se. 


and o I. are of the ſimpleſt Nature, ſo 
alſo are they of the loweſt Degree. The 
ſuperior Degrees being generated of oo x, af. 
ter the ſame Manner that o x 1s of 1, for 
if we add o 1, perpetually to it ſelf, we 
ſhall have a relative infinitely great Quanti- 
ty, of the ſimpleſt Nature in its Kind, but 
of a higher Degree, viz. o 1+ o 1+ 1+ 
o 1 Sc. =1+1+1+1+1+1+1 Sc. br 
+1+1+1+1+1@6c.+1+1+1+1+16c, 
Sc. = (Since a perpetual Addition of an 

Quantity to it ſelf, is equal to a Multiplicati- 
on by o1) co I Xi +1+1+1+1+1 Sc. 
0 I 12 12 o0*. SO 00 38 15 a+ oo a Sc. 


SON abta+a+Þa+aÞa Sc. = O X oo 


i 1= o* a, After the ſame manner o 1=1— 
> B 1+1—1+1—16&c.If ſubſtracted perpetually 
, from it ſelf, it becomes 0 I-—o1 hh = oe. 


- | ==1F1=1+1-1 G. 1-1+1-1+ 
1—1 Sc. + 1—1+1-1+1-1&c. —1— 


n 

0 I+1—1+1—1 Sc. 4 Sc. = (ſince a per- 
I 

| 


petual Subſtraction of a Quantity from it ſelt 
is the ſame with a Diviſion by o 1 — 1 
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TI - ITI -I Gc. . Thus we have 
a relative Nothing leſs than o, but of a ſu- 
perior Degree; for as relative inſiuitely great 
Numbers increaſe in their Value, by be- 
ing raiſed to ſuperior Degrees, ſo relative 
enfinitely little decreaſe, becauſe the firſt 
perpetually aſcend from Finite, the latter 
deſcend perpetually further from it. And 
thus all the Degrees, that finite Quantitis 
admit of, may be form'd from relative In- 
finites and Nothings. And as we have Inde- 
finites m/ between 1 and Infinite in aſten- 
ding, and yo between 1 and o, in deſcen- 
ding, ſo analogous to their Natures we have 
the ſuperior Degrees men and "4/02, Na 
ture in all theſe Caſes admitting of no 
Bounds nor Limits. 


nn... 


Definition XI. 


Abſolute or SUPREME Infinite, in a pro- 
per Senſe, is one, Individual, admitting ol 
neither Increaſe, nor Diminution, or o 
any Operation that mathematical Quantity 
is lubjected to. 


) 


Tris will be better underſtood afterwards. 
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Definition XII. 


Abſolute Nothing in a proper Senſe is 
neither capable of increaſing nor diminiſh- 
ing, nor of any wile altering any Mathema- 
tical Quantity to which it 1s apply'd, but 
ſtands in full oppoſition to ab/olure Infinite. 


Axioms. 


I. That which is greater or leſs than any 
poſſible finite Quantity, how great or little 
loever, mult be a relative Infinite, Indefi- 
nite, or Nothing, and which of all theſe 
Three, the given Quantity is, the State of 
the Caſe will always determine. 

Brs1pets, Infinite, Indefmite, and No- 
thing, relatively conſidered, we have no J- 


dea's of Quantity, and the Definitions of 


theſe already given, apply'd to the State of 
the Caſe under Conſideration, will always 
determine which of theſe the Quantity aſ- 
ſigned mult be. - ASA. 

II. Number being the ſimpleſt Meaſure 
of Quantity, and a proper Unity- being the 
Meaſure of all Number, a proper Unity 1s 
the Meaſure of all Quantity. 8 
Tur Unity is the Meaſure of all In- 
tegers is evident: And in Fractions, the 
Denominator determines the proper Unity, 


whereof 
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whereof the Numerator determines the 
Number. Wherefore in the following Pro- 
poſitions inſtead of Quantity, we ſhall fre- 
quently uſe its Meaſure Number, to expreſs 
their Meaning and to demonſtrate their 
Truth. 


Propoſitions. 


I. Quantity may be increas'd or diminiſh'd 
in Ininitum. 

CasE I. That Quantity may be encreas'd 
in Infinitum, is evident from hence, that 
ſince it 1s certain, a finite Quantity may be 
added to a Finite, what may be once done, 
may be done again and again, and conſe- 
quently may be done any Number of Times, 
greater than any finite Number how great 
ſoever, that is by Definition 4. and Aviom 1: 
Quantity may be increas'd in Iuſinitum. 

CasE 2. that Quantity may be dimini- 
ſhed in Iuſinitum is evident from hence, that 
QUE of m. ,m , m, mim mp 
the gl- At traminnt' 
ven Quantity AB, by the Sixth Book of 
Euchd, you may take out any given 7 
Part, and out of the Remainder, you may 
alſo take out any — Part, for the ſame Rea- 


ſon that you can take it out of the firſt given 


Quantity AB, and ſo on continually, and 
| * yet 
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the yet you ſhall never reach the Extremity B, 


in . 
fre. fince the " Part is ſtill leſs than the whole 
rels ¶ Remainder. That is, you may take out 
— Parts in a certain Proportion out of the 


1 
given Quantity AB perpetually, that is, the 
Quantity AB may be divided in Infinitum. 
q. e. d. 


Another Demonſtration of both Caſes. 


The Incommenſurability of ſurd Quanti- 
ties to rational ones, as they are call'd, is 
a full Demonſtration, that Quantity may be 
increas'd or diminiſh'd in Infinitum. 


| For 
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'D 
| 


S 


RE on MIR as | 
Let ABCD be a Square, whoſe Diagm 
is DB, putting the Side AD =I. Then is 


AD to DB, as 1 to v1. Take in the 5. 4. 
AD, apart Pp the leaſt poſſible draw I 5 8 
P m. parallel to AB and Rm parallel to AU. Fr 
Since the Triangles BAD and MRm are f. . 

milar, Rm will ſtill be to M as 1 to vi. 8 "ha 
therefore it is impoſſible to find in A 1 
Part how {mall ſoever, that taken, any f- Nis 
nite Number of Times, how great ſoever, WW 
ſhou'd be equal to mM. So that let 4D 5 
be divided into Parts how ſmall ſoever, and 4 


how many ſoever, yet ſtill DB may be fur 
ther divided. That is per Def. 5. and 4. 
and Axiom 1. DB may be divided in [nf 


tum, and AD increas'd in Infinitum. q. e. r 
Corol. 
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Corollary I. 


|{ HeNCe it is evident, that to aſſign the 
abſolutely greateſt relative Infinite, or the 
| ab/olutely leaſt relative Nothing is a plain 
| ContradiCtion, ſeeing both thele are ſtill a- 
| thematical Quantities (as is plain from Def. 
1. 4. © 5 and ſhall be afterwards further 
| demonſtrated) and ſo by this Propoſition, 
are capable of further Increaſe or Diminuti- 
on; and ſo the aſſign'd can neither be the 
| greateſt nor leaſt, abſolutely. 


Cor otlary II. 


Hexc, and from Def. 4. & 5, we may 
| diſcover wherein the ſpecrfich Difference be- 
| tween Finztes and relative Infinites or No- 
| things conſiſts: To wit, in the limited In- 
creaſe or Diminution of the former, and in 
| the perpetuity of the Increaſe or Diminuti- 
of tlie latter; for as ſoon as the Increaſe or 
Diminution in theſe latter ſtops, they be- 
come limited and aſſignable, and conſequent- 
ly Finite, and thereby, no Part of the deſi- 
red Infinite. 


Coro la 


a 1 th —_ {— 
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Corollary III. 


un..... 


* 


HEN CE it appears, that an Infinite of ei. 
ther Sort is (as to all arithmetical Operati- 
ons on it, with due regard to the Perpetui- 
ty of its Increaſe, or Diminution) of the 
Nature of an unknown Quantity in Algebra. 
For as in this, from the State of the Problem, 
we perform arithmetical Operations on it, 
as it were known, and thereby we ſome 
times do, and ſometimes do not determine 
its Value, but by Approximation: So on this, 
we may perform the like Operations as up- 
on an unknown Quantity, with due regard 
to its particular Nature, and the State ot the 
Problem, and thereby often diſcover the 
ſpecifick Genius of its Progreſſion, which is 


always regular and harmonions,as will beat 


terwards teen. 


Propoſition II. 


Unity divided by an infinite Number of 
Dnities makes the Quotient re/atzve Nothing 


or Or o 
Demonſirat. or = 1+I4+14+1-+1 Ec. 
per Def. 4.G o1=1 —1+1—1 Sc. per 
Def. 5. divide 1, by III IIc. 
and by the common Operations of Algebra, 
you {hall have iI -I -I IIc.) 1 (1-- 
II- I &c. S. q.e. d. 
Corol- 


Fs 
ded | 
[—1 


11 


_—— — — — 
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Fx oM hence it is evident, that Unity divi- 
ded by relative Nothing is equal to o 1. for 
1—I+1—I1+I1—-1 Sc. o) 1 (III 
14-1 Sc. = & 1 therefore = &. 


C orollary II. 


HENCE alſo it follows, that o X o = 1. 


But this may be demonſtrated otherwiſe thus. 


d1=-1--I--1-r ov per: Def. 4. 
Multiply both by o and then it is, on 
ol ro Sc. = 0X 1-+1+141--1 Oc. 
but by Prop. 2. o= G. and 1+1+1-+1 &c. 


= oo. therefore co X0= O XO I 9. 


e d. 5 


Propoſition III. 


As Finite in general is to relative Infi 
"mee in general, ſo is relarive Nothing to 
Unity, That is : O:: O0: 1. 

Demonſtrat. By 1. Corollary Prop. 2.4 


o. Multiply both by © then 2= = W © 
0 


that is O 1 . therefore ©: oo o:: 
91. g. e. d. 
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Propoſition IV. 


Relative Nothing is a real mathematical 
Quantity, and implies the leaſt Part of the 
Finite, to which it is related or compared, 

Demonſtrat. This is evident from the Ge. 
neration of relative Nothing, aſſign d in Def 
5. But to demonſtrate the Propoſition, with. 
out regard to this Definition, let AH inf. 
nitely produced from A, be divided into e. 


qual Parts AB, BC, CD, DE, (5c. So that 
8 | 


an _— Wn 

Part of -— ö — — 
this Line x B CC D EB YH 
may denote any Number. Suppoſing AB, 
let x denote any Number, for Example x 
—AB, Alb, then by the common Rule 
of Diviſion =_—<EESELTE © 

75 A. 17 17 To 

Now ſuppoſe & infinitely near to B, then 


y—x=Bb—x & but X.= xx 
x + * &c. by Def. 4. that is x=; x 1+1 
+1+7x Sc. therefore e 


E N 8 


Sc. But by Suppoſition AB=x=—1 therefore 


—= tTITI ITI Sc. =z 60 IT. But by 


| I 

Corollary 1. Prop 2. += oo therefore —: = 

. * 
and 


and 


— 


—— —-— 
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and conſequently - 0. But x being a 
real mathematical Quantity, by Def. 1. o. 
alſo muſt be a real mathematical Quantity, 
and the leaſt Part of Unity to which it 
ſtands related or compared. q. e. d. 


Corollary I. : 


SINCE oo aſcends from the given Finite in 


the fame Manner that o deſcends below it, 


and ſince o is a real mathematical Quantity, 
ſo alſo muſt the o be. And as is the leaſt 
relatively below it in its own Order, fo is 
o the greateſt relatively above it in its 
Order, but both below and above theſe, we 
may deſcend or aſcend in a higher Order or 


| Degree, without Bounds or Limits. 


Corollary II. 


Wren a Curve is faid to meet with its 
Aſymptot, and when in the common Hyper- 


bola we obtain the Area 


: - Or in the 
1— 1 

Example propoſed we put y = x, in theſe 
and ſuch like Caſes we mean only, that 
in the firſt Caſe the Ordinate is infleitely 
little, in the ſecond, we mean the leaſt Part 
of the Abſciſe, and in the third that y and 
x muſt differ only, by an finely little 


Part of x, or by * only; and not that 


2-8 th-y 
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they are abſolutely equal, elſe there wou'd 
be no Diviſion, and conſequently no Quoti. 
ent, as ſhall be afterwards ſhewn. 


Corollary III. 


SINCE by Corollary 1, 2d Prop. o 
I 


| 1 —1 1 1 8 11 Se. ITI I-III 


Sc. Since alſo— =1 +1+1+1+ 


121 


Sc. as is evident from the common Rule 


of Diviſion, ſeeing the two firſt Terms on- 
ly effect the Quotient, (all the reſt being 
but Repetitions of the ſame Terms) and 
laſtly, ſeeing the ſame Quotient is obtain'd 
whether the Diviſor be 1— 1 or 1 — 1+ 
I—I+1—1 Sc. the reiterated Multiplica- 
tion of the Quotient upon the Diviſor, pro- 
ducing the ſame Effect (in the actual Ope- 
ration of the Diviſion) which ſoever of the 
Diviſors we chooſe, we may ſafely put in 
common Caſes 1 — 1 or 2 — 2 or a—a 
for 0. 
Corollary IV. 


From hence, and Def. 4. we may diſco- 
ver thetrue meaning of the Expreſſion, when 
it is ſaid a Quantity is greater than Infinite, 
or one Infinite is greater than another. In 
theſe and the like Expreſſions o I= 

bo 


r 


6—— ͤ— p ů — 
wy 5 
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+1+1--1 Sc. is always ſuppoſed the com- 
mon Standard or Meaſure, to which all others 
are compared. Proper Unity being by Ax- 
iom 2. the common Meafiire of all Quanti- 
ty, and when a Quantity x is faid to be 
greater than Infinite, the meaning is, that 
it may be an Infinite, greater than co 1. 
and when oo 2 is faid to be greater than 
& 1, it is no more than to ſay 2<1. In all 
theſe relative Infiuites admitting of Com- 
pariſon, there is {till a particular Finite, to 
which each reſpectively are related, and it 
is on theſe Finites that the comparing the 
Infinites among themſelves is founded. Thus 


833 B 
..... ont ws en ws 


| 


2 2 
002 = — = = 2424272 Sc. when 
0 1—1 
3 
compared with oo 1 = — =——-=1+1+ 
5 | 


1+1 Sc. the finite Parts of theſe two In- 
finites, vg. 2, and 1, are the Subjects of 
the Compariſon. And when o 2 is ſaid to 
be greater than oi, it means only that 
the Finite's Parts, of which they are genc- 
rated, are as 2 to 1, or theſe in the firſt are 
double of thoſe in the ſecond. It is the 
lame thing as in ©2, compared with o1, 
or 2x with 1x, nothing is meant in cither, 
but that 2 is greater than 1 : ©, and x, 
and oo, being as to this Caſe equally un- 
1 known Quantitics, which may be thrown. 
12 C 4 | Out 
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out in the Compariſon, and auiver ſally, in 
all relative Infinites oo #, —=#Þ+#+n+n 
Sc. and in all relative Nothings on, = # 


mn. 


— -M tu — 1 Sc. o n — — is the 
Expreſſion of the Ratio of the firſt Series, 


and on = — is the Expreſſion of the Rati 
OO 


of the ſecond Series, and theſe two 7 and 


—are proper Subjects of the Compariſon, 
where may admit of all the Relations that 
Finites have among themſelves. 


Propoſition V. 


Relative Infinites, Indefinites, and Mo- 
things (with the proper Limitations peculiar 
to each) admit of all the Degrees and ar:th- 
metical Operations, that finite or wathema- 
tical Quantities are ſubjected to. 

Demonſirat. This is evident from Def. 
4, 5, and 6. and the Scholia adjoyning to 
thele, and is alſo manifeſt from the prece- 
dent Prop. and its firſt Corollary, as to re- 
lative Infinites and Nothings ; and ſhall be 
after wards ſhewn, as to Indefinites; to wit, 
that all theſe are {till mathematical Quanti- 


ties, capable of Increaie and Diminution 22 


Inſinit um, and conſequently mutt admit 1 
a 


Re 
whic 


or Fi 


relat 

D 
rolla 
Infin 


gc. 


3-77 
ſupp! 
gene 


then 
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all theſe arithmetical Operations (with pro- 
per Limitations peculiar to each) that finite 
Quantities are ſubjected to. And to con- 
firm this, we may obſerve in Nature a 
Reſemblance of theſe higher Degrees of re- 
latrve Infinites, and conſequently by Ana- 
ligy of relative Nothings allo. For if Space 


be infinite, as ſhall be aſterwards demon- 


ſtrated, it muſt be ſuppoſed equal to an in- 
finite Cube or Sphere, whoſe Diameter will 


de as co 1, its Section through this Diame- 


fer as o, and its Content as o, q. e. d. 
Propoſition VI. 


Relative Infinite has to the Finite, with 
which it is compared, no finite Proportion, 


| or Finite, when compared with its proper 


relative Infinite, becomes relative Nothing. 

Demonſtrat. This is evident from 4 Co- 

rollary Prop. 4. the Ratio of the relative 

Infinites in general oo e 2 + #2 + 8 +7 
Wy ; 1 

Sc. being — that is 2 —= —thereſfore o : 
0 | 0 

: . 0. * d. on the other Side let us 

ſuppoſe the Ratio of the relative Infinite in 


b IPs | 
general o ton, to be a finite Ratio 7 


then oo 1 == which is impoſſible by 2 Co- 


rotary 


0 


I = - — — _ I — OT * —— 
2 . "I" — 3 — _ * e — —— N 5 . ＋ 
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rollary Prop. 3. wherefore ſince o 1: 1 
: o by compoſition of Ratio's, o +7 : 
:: I +0 : o but 1 o is but 1. thereſon 


o is but o u, or u a finite Quantiy pee. 
ASE 27 . Subtr. 

when compared with its relative Infinite a v 
becomes o. q. e. d. re 
wo + | 

_ Corollary I. dp 

0 1 — 


HeNCE, relative Infinite in general ist 
Finite in general, as Unity is to relative M. 
thing: or any Finite, when compared with 
relative Infinite in general, becomes relatui Pu 
Nothing: that is 0:0: : I. 0. 1: 

Demonſtrat. By the precedent PropoſitnWhrit | 
o#:91::1:0::4:04, and by converinMand 
of Ratio's 02:4: : : O 4. Suppoling thai : : 
a to be a finite Quantity, Nothing but an i- be ad 
finite Number of relative Nothing or come 


being equal to 1, by Corollary 2. Prop.: ſubtr 


0 @ muſt be ſtill o, or 4—a+a—a+a-- A Scho 
== 0, by Corollary 3. Prop. 4. whereto:M whe 
o091:4::84:0, and by compolition of H * 
710% n : at: 1: o, put u — 1 ant from 
a —©0 then o +0:0::1-+0:0: ang ſubt 
ſince 1-+90-is but 1, therefore oo + © is buf 02-3 
oo; Wherefore : :: 1:6, or when am the 
Finite is compared (by Addition, (or by S, on 
traction by Diviſion of Ratio's)) with 7e 

tive Infinite in general, it becomes relat iv 


Nothing q. e. d. The true Analogy is this 
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tin 
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then 
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In or uu n Sc. a:: 1: — VER 
＋ - Sc. but becauſe à is ſuppoſed Finite, 
10 is the fame (in Caſes of Addition and 


Subtraction) with . But were 4 == 1, 
then +—a+4—a+4— a Sc. wou'd be oo — 


© + 0—0 + D = o Sc. = oX1—1+ 
I—I+1—1 Sc. = oXx9=1, and 02 
Gu + o#— 03 Oc. = =". 


Corollary II. 


= 


Put equal to any Integer, then oo »-* : 
#:: 1:0, but :: o: 1, for the 
firſt being reduced, becomes oo: 1 :: 1: 0, 
and the ſecond being reduced, becomes o: 
1::0:1; and therefore when 00%--1 1s to 
be added to, or ſubtracted from o, it be- 
comes o; and when o is to be added to, or 
ſubtracted from o it becomes alſo o, by 
Scholium Def. 6. and the Caſe is the fame 
when the inferior Powers ſuppoſe oo--2, or 
o ] Sc. are to be added to, or ſubtracted 
from oo”, or when o is to be added to, or 
ſubtracted from the inferior Powers o or 
02-3 Sc. in all ſuch Caſes it is evident from 
the precedent Prop. and its 1. Corollary, that 
. o9#-3 and o become o. 


Scho- 
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Hcholium. 


From theſe Propoſitions and Corollaris. 
an Arithmetick of Infinites may be draw 
out, different from any hitherto publiſhed 
of no contemptible Uſe, or narrow Exten 
in % 46; and Geometry; as will be n 
ſome Meaſure ſhewn by the third Chapter, 


CN ESYESIAEBY(BEBYEESI (EB VED) 
The Arithmeticks of Infinites. 


' NA Ddition. 20 +343 o= 5 eo. 4 wo; 
". 24022346. e 27o0*: ==3 wu 
r #o+rf'o5 
a e oo. Zo FIO=3 Oo. 4 c ＋ az 


. G e == 00", r 
Let q be leſs than u, by a finite Intego, 
then oon o — n. 

Subſtraction. 5 00 — 2 3 O. 100 
0 — 3 4 © = 7 4 Os 64% — 4#om =! 
# 0, 30 — 7.0 - 2 ., 7% — 5a 
= 2c 0% dee — 5:af. = 4 . 5 oof = 


ao —5 — 4 . 3 — FI 3-.ad- 4 
OO —— 4 == 4 Od. oP — oo — cop. Ltt 
q be an Integer, leſs than p, then ct = 
, == OW. 


Multiplication. 3 = 3 o. o X4= 


4 co, co N co = 0? 1:00? X O = oof, co? 
007. = co. 


O Nec = &4£e+io)®. 


3 0 
4 4 
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4X4 2D —2o0X — 3 0 
— 6 oO. —04 X Þ 0 =—&o?* a, 

Diviſion. -2=E O. or 01. 2.4 


ol ; e 5 13. 7 
| 2 3 1 
4 2 O0 1 7 ; WV, . 
- a e = e 
— 1 >< 7 7 o N 
| 4 I e 7 
A 212 c 2 CO 2 8 e P Od 5 2 
8 
s \ wary 
M8 Thoſe who are ever ſo little acquainted 


With the pecions Arithmerick, will eafil 
underſtand the Reaſon and Truth of theſe 


* Operations. | 
4 Propoſition VII. 


- Indefinite Quantities are not properly ci- 
- ther Finite or Infinite, but between both. 
i Demonſtrat. An indefinite Quantity is ſome 
nean Proportional, between finite * re- 
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lative Infinite, per Def. 6. that is, one 6 
thoſe Infmites will be D = //oo © put e 
—1, and then yoo, will be an indefinite 
Number, now this / can neither be F. 
nite (and this Manner of Reaſoning will hold 
good of any other Indefinite whatfoever) not 
Indefinite ; not Finite, elſe e would be ln. 
finite, which is impoſſible ; nor Infinite, fo 
for the leaſt poſſible Infinite miuſt be Infinite 
in general, divided by the greateſt poſſib 


Finite x, and then if /o be infinite, 
OO _—_ O02 ; * 
oh =P and x* — — — ©. which is 26 


00 
abſurd. Again if / be infinite, then i; 


888 | 


| . « I 
bo. K (= vo) = infinite, and 7 


| OO 
to its relative infinitely ſmall Part, or its re- 
lative Nothing = o, and fo oXo=— © x 
5 
4/08 =(Voo :=) to infinite. But by Corolla. 
ry 2. Prop. 2. O XO=1, and inſtead of 
oo XO, putting its value 1. in this laſt E- 
quation, it will be @Xo=—=1 = ox 
= Infinite, by Suppoſition ; and this 
OO | 
ſuppoſed Infinite would become 1, which 1 
abſurd. q. e. d. 
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k F Kix the Inftance of the indefinite 
old Nuantity propofed /oo I =vI+I+1+1&c. 
nor it's plain the Root of any given Number 
In» Merows greater or leſs, as the Number expreſ- 


ing or denominating the Root is leſs or grea- 
ter; and in „/ 1, its infinitely little Root or 
% o x may be any finite Number greater N 
chan Unity, as has been already ſhewn; and 1 

Fits infinitely great Root or / 1 is infinite. 
iſ | And between theſe lie all the Indefinites that 


i Jan be formed on x and o; to wit 2%, 3%, | 
„%, Sc. and none of theſe can be properly | 
= Walled either Finite or Infinite, but are in a £ 


perpetual Gradation towards either of theſe 
„ketremes, as the Number that denominates 
the Root grows greater or leſs ; and they 
„ Jever become actually finite, but when the 
of { \uniber denominating the Root is actually 
F. Tafinite, nor actually infinite, but when the 
Number denominating is Unity. And be- 
 Wivcen theſe two Limite, they are neither 
his actually finite not infinite. Next to 1% 
>= (in order of the ſimpleſt Indefinites,) 
B % = 1 -+L+3 +2432 Sc. where- 
| 2:00: 16-138 | 
„. uin (by the quick Increaſe and Greatneſs of 
the fucceeding Terms) the laſt becomes 
in a tew Number, fo to ſpeak, of theſe 
Terms, 


—— 
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Terms, where the Series terminates, and þ 
their Sum . becomes thereby leſs thy 


oo I. as will be more fully explain'd in th N. 
following Chapter, and in %o (for exam. 8 
ple)=1+;+{-+55-&c. we ſee the Tem ? 
of the Series converge yet faſter, and ui ' leſ 
thereby terminate at &, much ſooner, Ay 
fo their Sum o will be much leſs thy WW ua 
% co. And for theſe (even when they ti; Inde 
to fraftional Exponents, whoſe Numerat MW alwa 
are greater than 1, ſuch as o. 004. 0. 
Sc.) an Arithmetick may be formed, accord iſ 
ing to the Example laid down in the Scholun 
of the precedent Propoſition, with th . 9 
| 7 184 1! 
dition, that an Indefinite as oo Þ or py 1 rn 
multiplied by another Indefinite oo s gits ou 
. 7 ( 
the Product or F which becomes li- and 
nite, when q ＋ pr is = or <p u ie 
Indefinite when gs — pr is = or >f: i eſs 
* r 
And if an Indefinite as oo 7 be divided by bs 
r | 4 | 
8 my wm CE 
2 Indefinite, as o the Quotient oof — 
is Infinite, when 29 gr is = or va) 


5, but is Finite when gs —pr —o and to! 

only Indefinite, when -= r p,. 3Þ jy 
i 
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it ought to be according to the Arithmetick 
of Surds :- | | 
N. B. That in expreſſing an Indefinite by 


7 5 1 \ | 
of it is always ſuppoſed that the Number 9 
is leſs than , for if q be either greater or 


| equal to PX, then oo p tho? it may be an 


Indefinite of the ſuperior Degrees, yet it is 
always infinite in its Value. 


Propoſition VIII. 


Space, or the Extenſion of the Univerſe, 
is a relative Infinite, but of a higher Degree 


than the ſimpleſt relative Infinite oo 1. 


Demonſtrat. Every Limit is the Termi- 


| nation of two Diſtances, one going torward, 
the other backward from the 

and were the Extenſion of the Univerſe li- 
| mited, theſe Limits wou'd terminate a Space, 
| beyond theſe Limits, as well as within them. 
| That is, either the univerſal Space muſt be 
| unlimited, and conſequently infinite, or there 


imiting Point, 


mult be Space beyond the Limits of univer- 
{al Space, which is abſurd. Again, if the 
Extenſion of the Univerſe were limited any 
way, ſo as to become finite, then a here 


| of a finite Diameter might be found equal 


to it. For the Cube of a finite Side may be 
found equal to any finite Content whatſoe- 


1 
> 

0 
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ver, as is well known, and the Radius of 1 


Sphere equal to this Cube is the Produt 
of the Side of the Cube, multiplied into the 
cube Root of +. Parts of the Ratio of the 


Radius to the Circumference. Let us ſup 


poſe the whole finite Extenſion of the Uni 
verſe equal to the Sphere whole Radius is 


AB. Let this Sphere be cut by a Plan: 


through its Center, and the Section be the 
Circle ADFE, it is certain from the El. 
ments of Euclid, that to any given Point 4, 
a Tangent AC may be drawn, of which on- 
ly the Point A falls upon the Circle; the 
reſt of the Line AC falling without it. 
From whence it is evident, that there muſt 


be Extenſion without this Circle, or the 


Sphere 


Sphe 
ted. 

Tang 
this 
Poin 
Diſta 
rence 


in all 
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Sphere by the Section ot which it is genera- 
ted. Since a Plane paſſing through this 
Tangent, and perpendicular to the Plane of 
this Circle, will only touch the Sphere in a 
Point ; by which there will be an extended 
Diſtance remaining between the C:rcumfe- 
rence of the Sphere, and the touching Plane, 
in all their Points excepring that one at A; 
And ſince this is true of every a/ſignable Ex- 


| tenfion how great ſoever, leſs than Infinite. 
t is evident the Extenſion of the Univerſe 
| is greater than any ſſiguable Extenſion, how 


great ſoever, that is, by Axiom 1. it is re- 
latively Infinite, which is ſtill more evident 
from Def. 4. Since its Parts are finite and 
their Sum only infinite, and ſeeing this Infi- 
nite is of three Dimenſions, or as o1 in 


Height, Breacth, and Depth, therefore it 
mult in its Content be as , that is, of a 


ſuperior Degree to o. ꝗ. e. d. 
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Lemma I. 


HERE is in all the Works of N. 

ture a Symmetry and Harmony, run 
ning on in a perpetual Analogy (with pro- 
per Limitations ariſing from the different 
Circumſtances of the ſeveral Parts) through 
the whole and the Parts; or there is a el. 
lar Connexion, and uniform Proportion be- 
rween ſimilar Cauſes and Effects, a Congru- 
ity between the End and the Means. An 
Aptitude between the Faculty and its Acts, 
and between the Organs and their intended 
Uſes in the whole, and in the ſeveral Parts 
of this Sy/fem of Things. 

Demonſtrat. This is evident from innu- 
merable Inſtances already diſcover'd and af 
certain d. And every new Diſcovery in the 
moſt minute Part in the Works of Nature 
carries along with it a freſh Demonſtration 
of this Propoſition ; one muſt be intirely 1g: 
norant of Philoſophy, and Mathematicks, to 
want a Cloud ot Witneſſes to this Truth. 
For Inſtance, the /e/quratter Proportion, hs 

| the 
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the 
| the / 


the. 
One. 


Sun 
| tains 
; uithh 
| then! 
Hun 
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| Ones; to their middle Diſtances 
| Sun and primary Planets reſpectively, ob- 
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the periodical Times of the Revolutions of 
the primary Planets about the Sun; and of 


the /ecundary Planets about the re 
rom the 


tains univerſally. Their Magnitudes, Gra- 


vities, Denſities, and their YVelocrties in 
| their Orbita, in reſpect to, and about the 
Sum and the primary Planets, in the Pla- 


nets, Comets, and Satellzts, are in a regular 


and comely Proportion; the ſame Gravity, 


the ſame Law thereof, and the ſimilar Effects 
of both, obtains through the whole materi- 
al Sytem of Things. The Reflextons, In- 
flexions, and Refrattions of Light, are the 
ſame in all the planetary and cometary Bo- 
dies and Regions; as they are on our terreſ- 
trial Globe, with due Regard to the difter- 
ent Denſities of the Mediums. The Circu- 
lation of the Fluids, the Manner and Organs 
of Reſprration and Generation, are analogi- 
cally the fame in Man, Brutes, and Vege— 
tables; with proper Limitations ariſing from 
the differing Circumſtances of theſe Gradati- 
ons of Animals. The general Laws of Flu- 
ids, Elaſticity and Gravity, obtain in ant- 
mal and inanimate Tubes, but ſo far as they 
are alter'd in the firſt by collateral Cuuſes. 


The whole of Philoſophy and Mathematichs 


is nothing but particular Inſtances of this 
beautiful Analogy, and the prececding Chap- 


3-3 ters 
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ters of the firſt Part contain nothing but 
particular Inſtances thereof. And if we de 
ſcend into the iritual World, we ſhall find 
this beautiful Analogy preſerv'd, as far as the 
different Circumſtances of theſe Beings wil 
permit. And if in this Demonſtration, it 
were allow'd to take in the Suppoſition of 1 
Being mfinitely per ect, who contrived and 
executed the whole, and the ſeveral Parts c 
this Sy//em of Things; it is impoſſible i 
ſhou'd be otherwiſe: A Being infinite} 
Wiſe, Simple, and One, muſt neceſſarily bring 


about ſimilar Ends by ſimilar Means, and ÞF 
perform all his Works the plaineſt, moſt ſin- 


ple and ſhorteſt Way poſlible; due Regard 
being had to the whole, and the different 
Circumſtances of the ſeveral Parts. Wi ſdm 
in Things, is their Symmetry, Regularity, 
and Aptitude for obtaining their deſign 
Ends and Purpoſes. The W:/dom of a Ms. 
chin conſiſts in the due proportioning of thc 
leveral Parts to one another, and to the 
whole, for obtaining its propoſed End. D:/ 
proportion, Irregularity, Diſcord, and the 
having no View or Deſign, are the ſurcl 
Proots, and Indications of Chance, Impc- 
tence and Folly: A wife Man performs all 
his Works in Number, Weight and Neafure, 
and fure Infiuite W:/dom, Simplicity, and 
Vnity, muſt accor-pliſh all its Works, with 
the moit conſummate Harmony, ie wafers 

an 


P 
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and Regularity. And this in the following 
Parts of this Treatiſe, for Brevities fake we 
ſhall call the ANALOGY OF THINGS. 


Lemma II. 


© Tris ANALOGY OF THINGS duly 
| inſtituted, is as certain a Demonſtration of 
the Exiſteuce and Wiſdom of the Author of 
theſe Things, and of the Contriver of this 
} Analogy, as allo of the true Nature and Qua- 
# lities of theſe Things dilcovered by this A. 
| nalogy, as any mathematical Demonſtration 


Wh W is of the Propoſition propoſed. 


| Demonſtrat. No Effect can be, without 
its proper Cauſe; a wiſe and regular Effect 
{ muſt be produced by a wile and intelligent 
| Cauſe, and an iafinitely wiſe, and infinitely 
complicated Effect, muſt neceſſarily imply 
an infinitely wiſe and Ommſcient Cauſe. 
Theſe are ſo certain and infallible Axiome, 
that I know not if in all the Compals of 
human Knowledge, any others come up to 
the ſame Degree of Evidence: And he can 
| be no proper Subject of Philoſophy or Ma- 
\ thematicks, who cou'd ſerioully deny them, 
| fince the whole Evidence of both theſe Sci- 
ences ſuppoſe the firſt of the Ax:oms, and 
the reſt are but like multiplying both Sides 
of the ſame Equation by the lame Terms. 
I have already obſerved, that the V iſdom of 
94 an 
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an Effect, or Syſtem of Effects, conſiſts in 
the Proportion or Analogy of the ſeveral 
Parts to the whole and to each other, and 
of the whole, to the End propos'd ; and that 
Irregularity and no Proportion is the ſureſt 
Evidence of Want of Contrivance, Wiſdom 
and Deſign. Now ſince the ANALOGY 
OF THINGS, juſt now demonſtrated to 
be found in all the Works of Nature, in the 
whole, in every the moſt minute Part: 
And in theſe Inſtances of this Analog, 
without Number, and. without End. (E- 
very new Step in the Knowledge of Nature 


diſcovering ireſh Inſtances of this Anaingy) 


all theſe, I fay, do neceſſarily inter an 
Infinity of mfmitely wiſe Effects; and 
therefore theſe Effects muſt as neceſlar 
inter the Exiſtence of the Author of thele 
Effects, and the Wiſdom of the Contriver 
of this Analogy, as an Effect infers its Cauſe; 
that is, as certainly as any mathematical De- 
monſtration infers its Propoſition ; ſince its 
Certainty depends on the Connexion be- 
tween Cauſes and Effects, and the Truth ot 
this Analogy in general. I ſay in the next 
Place, that the true Nature and Qualities 
of theſe Effects or Things, diſcovered by 
this Analogy, duly inſtituted, may be as 
certainly concluded from this Analogy, as 
any mathematical Demonſtration concludes 
its Propoſition. Mathematicks and Phil 


ſophy, 
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phy, ſo far as they are juſt and genuine, are 
but Branches of this Analogy. Mathema- 
ticks are but this Anualogy apply'd to Fi- 
ewes and Numbers. Philoſophy, properly 
lo call'd, is but this Analogy apply'd to Bo- 
dies, or Syſtems of theſe; or to the ab- 
tracted Natures of Things. Both ſuppoſe 
the Truth and Neceſſity of this Analogy, 
without which they are but Jargon and Ro- 
mance. An Inſtance or two will make the 
whole Matter clear. Suppoſe it were re- 
quired to find the refrat7ed Ray, when the 
refraftrve Powers of the two Mediums, 
with the Inclination of the zucident Ray, 
on the incident Plane, are given. Let us 
borrow a Corollary from this Analogy of 
Things, to wit, that the Diſtance between 
any fix d Point in the Iucideut, ard ano- 
ther in the refracted Ray, (the refractive 
Powers of the two Mediums being regar- 
| ded,) is the ſhorteſt poſſible ; and with this 
Corollary make an exact Computation ; we 
ſhall then find the refratted Ray preciſely 
the ſame with that tound out, trom other 
different Principles and Methods (ſuppoſe of 
Ir:gonometry) where this Corollary has had 
no Place, as the Ceometers have ſhown. 
This phyſecal Demonſtration of this particu- 
lar Property of Light, (to wit, that in all 
Incidences, the Sine of the Angle of Inci- 
dence, is to that of Refractiou, in a conſtant 


Ratio) 


— 


42 Philoſophical Punciples 


Ratio) ariſing from this Analogy, is as cer. 
tain a Proof of the Exiſtence and Wiſdom 
of the Contriver of this Analogy, as allo 
the true Nature of Light, (as to this parti 
cular Property) as any mathematical Demos 
ſtration (ſuppoſe that by Trigonometry) i 
of the true Nature of the incident and re: 
fracted Ray. For who but an Omni/cruit 
Artificer cou'd contrive Light fo ? Thats 
mong all the infinitely different poſlih 
Ways, between two aſſign'd Points, it ſhoul 
ſingle out that one, which 1s the ſhorteſt! 
And it is certain that the refrafted Ray v1 
as truly ſound out by Virtue of this An 
Cy, as by any other more geometrical M. 
thod. Another Inſtance may be taken irom 
the regular and harmonious Progreſſions d 
infinite Series*s , tor Example, in the Pos 
ers of the Binonimal Root, a+ = . 

1 
na rA _ any N. x— 

2 

an-3y53&c. or the Series produced by Dt 
viſion — 1+ u' +13 + n+ Ge. h 
a Word, every particular Problem in At 
bre and Germetry might be brought as h. 
ſtances of this b.autitul Aualogy of Thing. 
and thote who are converſant in the mor 
abltruſe Speculations of avſtratf Geomet!", 
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Nature in this beautiful Harmony, and 
omely Proportion, even in the largeſt Com- 
utations and moſt complex Conſtructions, 
; far ſurpaſs theſe Inſtances I have brought. 
low what but an infinitely wiſe Being 
ou'd have conſtituted the intellectual Spe- 
2s of Things fo admirably ? That all the 
ferms of theſe Progreſſions ſhou'd thus go 
In in ſuch regular and harmonious Propor- 
ions, that every ſucceeding Term ſhou'd be 
ade up of the preceeding ones, modity'd 
ter one conſtant Way, that by the Caſt of 
1 Eye, the ſaid ſucceeding Term ſhou'd be 
fſign'd ? Whereas they might have been or- 
wed, other infinitely different bf bn lo as 
o have afforded no regular Progreſhon. And 
loes not this Analogy and harmonious Pro- 
greſſion of theſe Serzes's as certainly give 
he ſucceeding Terms, as the actua! Opera- 
ons of Algebra do? 2 more, and yet 
infinitely more ſurprizing Inſtances of this 
beautiful Analogy, and of the Inferences 
ſn drawn from hots aſſign'd, might be given. 
But theſe may ſuffice for an Illuſtration of 
e. nis Lemma. | 


5 Lemma III. 


„ Tur Rules which ſeem naturally to ariſe, 
or the due Inſtitution of this Analogy of 
I Things, may be reduced to theic three, 1. 
04 Tat 
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That the Quality, Property, or Idea, q 
which the Analogy is inſtituted, be as fin. 
ple an one, as poſſibly may be; and intire. 


ly the ſame, both in the known and unknoy; 
Subjects of the Analogy. 
reaſon from the Nature and Properties « 
Light and Gravity on our Earth, to th 
Nature of Light and Gravity in the Plauen 
and Comets, We muſt ſeparate theſe int 
their moſt e e Ideas and Properties und 
(to avoid Confuſion) as much as may be 


and inſtitute an Analogy for each, to (ili 


ver if the Analogy hold good in the Com. 
plex, and preciſely keep to the ſame Proper: 
ties in the Planets and Comets the unknown 
Subject of the Analogy, as were ſuppoſed in 
the Earth, the known Subject of the A. 
logy. Elſe we ſhall run into Confuſion ant 
Paralogiſm. 2. The neceſſary Limitations 
ariſing from the different Circumſtances d 
the two Subjects of the Aualogy, as tar * 
they may be known, muſt be cautiovlly and 
carefully taken into the State of the Queſtion. 
Thus in the firſt Inſtance, aſſign'd in the fe. 
cond Lemma, it the different refractive Poe: 
ers of the two Mediums had not been pie 
ciſely entered into the Equation, the Con 
cluſion muſt have prov'd different from that 
tound out by other Methods. Thus alto! 
reuſoning from the Manner of Generation in 
Aiimats to that of Vegetables. If the Lt 
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mitations ariſing from the different Circum- 
ſtances and Orders of Being, in theſe two 
Subjects of the Analog y, be not carefully 
taken into the Reaſoning, the Concluſions 
muſt prove falſe and erroneous. 3. Both the 
Subjects of the Analogy muſt be known and 
examined into, as far as may be, in regard 
to the other Qualities different from thoſe, 
the Analog y is inſtituted upon: But eſpecial- 
ly the known Subject of the Analogy mult 
be as fully known as is poſſible, in regard 
to thoſe Prop. rties on which the Analogy is 
inſtituted. Thus the more fully we under- 
ſtand the Nature and Qualities of our Globe, 
eſpecially as to Light and Gravity, and of 
the Comets and Planets as to their other Qua- 
ities, the more full and perfect ſhall our Con- 
cluſions be in regard to theſe aſſign'd Qua- 
lities, in the Planets and Comets : The more 


— —_—_— 


filly we underſtand the Circulation of the 


Fluids in Anzmals, the more aptly fhall we 
apply them to FVegetables. Theſe Rules duly 


| oblerved will render the Concluſions drawn 


by Virtue of this Analog y of Things, as ccr- 
tain as any mathematical Demonſtration 
whatſoever. 


Propoſition * 
Tue viſihle, intellectual, and created Spe- 


cies of Things, are Pictures, Images, aud 
Repreſentations of the znw//ible, architypal, 
and 


—— 
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and increated Specres of Things in the Mind 
| the M 


of the ſupreme Being. 
Demon ſirat. This is evident from Lenne 

I and 2. For ſince it is certain, that ther 

are to be found in all the Works of Natur 


a beautiful Harmony, a comely Proportion, WW He? 
and an exact Symmetry running thro” the ite//ef7 
whole. And fince this Analog y of Thing, re Im 
neceſſarily infers the Exiſtence of the Auth the 4: 
of theſe Things, and the Wiſdom of the Weccord 
Contriver of this Analogy. Theſe Thing {Mings. 
and this Analog y cou'd come from nothin {ch:typ 
clic but from their original {deas and arch. NVinati 
Hpal Paterns, in the divine Mind or In Neut hi 
Cination, and their Harmony and Propot. but h. 
on can poſſibly ariſe from nothing but ther Wecprel 
being Repreſentations of his Ideas, who is Nnake 
Omniſcient,and does every Thing in N. {Wore © 
ber, Weight and Meaſure. "There being 90 _ 
e CO 


other poſſible Way they cou'd be contrive; 
and he being Supreme and One, cou'd find 
nothing without himſelf that they ſhould 
repreſent. Beſides, it is abſolutely impoſſ- 
ble, that infinite Power and Perfection ſhou'l He 
bring any Thing into Being, that had not [amt 
his own Signature, Stamp, or Image on it, %%! 
for there cou'd be nothing beſides 1im/ell, Mund 2 
whole Images they ſhou'd be; and it is ab- % 
ſurd to imagine they ſhou'd repreſent ro- % 
thing at all. Therefore of neceſſity they zd! 
muſt be Pictures, Images, and Repreſenta- and t 
| tions 


* — „ 
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ons of their Ideas and original Paterns in 
the Mind of the ſupreme Being. q. e. d. 


- Gorollary I. 


Hence it is evident that the vzſhle, in- 
telleltual, and created Species of Things, 
hre Images, Pictures, and Repreſentations of 
he divine Attributes, more or lels perfect, 
according to their Order in the Rank of Be- 
ings. For ſince they are Images of the ar - 
Wh:typal Ideas in the divine Mind, or Ima- 


ung 

„ Wen ation, and ſince there was nothing with- 
ns Wout him, to beget theſe Jdear, and nothing 
1. ut his own infinite Perfections, that cou'd 


repreſent themſelves to him, in order to 
make theſe Ideas arile in the Mind. There— 
tore of neceſſity, they muſt repreſent his 
Aitributes or Perfection, the only Thing 


4; Je cou'd have to copy out. 

nd 

ald Corollary II. 

{h- | 

ud Hence it is evident, that with proper 
ot limitations ariſing from the e 
tn, Ne Diſtance ; (lo to ipeak) between Finite 
and ab/olutely Infinite we may reaſon arnale- 
ab- Mgcally trom the Nature and Attribute of the 


ſupreme intelligent Being, to the Nature 
cy nd Properties of fuite intelligent Beings ; 
ta -und from theſe to thoſe; to wit, by luppo- 
NS | 18 
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ſing theſe laſt Images, Pictures, and 


ſentations at an infinite Diſtance of the fuſt ate) 

Propoſition X. any F 

panes 3 Num 

A mathematical Point, and infinite Spa N _ 

are the two Limits of natural or cre det 

: R — 9c: 
Things, as to Quantity or Extenſion, in Af 
cending or deſcending from Finite. Ar 

neither of them is any Part or Multipl: d He 

the other. ſal & 


Demonſtrat. This is evident from . Natu 
8. for natural or material Things can hae bet w- 
no more Dimenſions than three, and ther- ſiſten 
fore the biggeſt Extreme in created Thing, ¶ tan 
can rife no further by the Analog y of Thi can b 
than to O raiſed to the third Dimenſion. I differ 
And ſince infinite Space is as o, thereiore ¶ poſſit 
infinite Space is the biggeſt Extreme, or L- Ent; 
mit of natural Things aſcending from Finite. W fites. 
And ſince a mathematical Point is the Sur: 
face (ſo to ſpeak) of the Extremity of a ms 
thematical Line, which has but one Dimer- He 
ſion, it mult of Neceſſity be the leaſt Extrem I Au 
in deſcending from Finite: In a Word, we aſcent 
can riſe no higher in natural and mater 
Things than infinite Space, ſince that is ti 
Locus *Univerſalis of all created Being 
And we can deſcend no lower than a Mathe. 
matical Point, ſince every Thing below '! 
Ut poſſible) cou'd have no Place at all, G, 

wout 
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Pr wou'd be no where, that is, wou'd be abſo- 
lute Nothing. And neither of them can be 
any Part or Multiple of the other, ſince no 


Number of Points, no not even an infinite 
Number can make any real natural Quantity, 


— not ſo much as a mathematical Line, therefore 
W Sc. q. e. d. 


Corollary IJ. 


And 

le of HENCE a mathematical Point and uni der- 
ſal Space are true and genuine Oppoſites in 

Nature, and in the Analog y of Things, and 

hate between theſe two lie all created finite Sub- 

lere. ſitences. No natural Thing can be bigger 

ns than infinite Space, and no natural Thing 


can be leſs than a mathematical Point, they 
differ the moſt widely that natural Things 
poſſibly can, and have nothing common but 
| Entity, and ſo are true and genuine Oppo- 


ſites. | 
Corollary II. 


HENCE in the Analogy of Things, Matter 
reme cannot be infinite, in any Senſe of Infinite 
„ We [aſcending from Finite. For ſince Matter i; 
terul ot thoſe natural Things, that neceſſarily re- 
; the quire all the three Dimenſions, were it infi- 
ing: nite, by the Analog y of Things, it wou'd 
arhe- N neceſſarily be as , that is, it wou'd be e- 
* it qual to infinite Space; but ſince the Neceſſity 
ll, or of a Vacuum has been demonſtrated in the 
vou ürſt Chapter of the firſt Part, it cannot be 

PART II. I. equal 


fon. 
efole 
[ L. 
inte. 

Sur- 
1 N. 
men. 


50 Philoſophical Principles 
equal to infinite Space, and ſince it canner 
be infinite any wiſe but as infinite Space 
by the Analogy of Things. Therefore Mu 
ter cannot be infinite, in any Senſe of Inf. 
nite aſcending from Finite. 


Propoſition II. 


Abſolute Nothing, upon a real Quantir 
produces no Effect at all. Or abſolute M. 
thing can be ſuſceptible of none of th 
eritiveerical Applications, to which w 
Quantities are ſubjected. ES 

Demonſtrat. Suppole ablolute N othingup 
on a real Quantity cou'd produce any E 
tect. Let the real Quantity be @ and tk 
Effect mm, then abſolute Nothing Xx @ =n 


0 | . ; m 
that is, abſolute Nothing is equal to , tt 


is, abſolute Nothing is a real Quantity, 
is, Which 1s abſurd. Now ſince abſolutt 
a 

Nothing multiplied into a real Quantity ca 
produce no Effect, for the Reaſon and) 
the Argument now aſſign'd, neither can t 


when divided by a real Quantity, by the 
lame Way of reaſoning, ſince Diviſion by 4 


: . os . 1 
is the fame with Multiplication by 25 And 


ſince Multip'i ation and Diviſion are the 
lame with Addition and Subſtraction reitet. 
| ted 


to rea 
E vilion 
and S 
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ted as often as the in and Divi- 
for implies: Therefore abſolute Nothing is 
ſuſceptible of none of thoſe arizhmetical 
Applications that real Quantities are ſubjec- 
ted to. q. e. d. 


Corollary. 


Abſolute Nothing therefore, when apply'd 
to real Quantities by Multiplication and Di- 


FE vilion (and conſequently, when by Addition 


and Subſtraction) implies, that there is nei- 


ther Product nor Quotient, hat is, that the 


real Quantity is neither multiplied nor divi- 


ded, but remains unaltered. 


Propoſition XII. 


In the Analogy of Things; as a mathe- 
matical Point is to univerſal Space, lo is 
abſolute Nothing to the abſolute and ſupreme 
lu uite. 

Demonſtrat. By Prop. 10. a mathemati- 
cal Point, and univerſal Space, are the two 
Limits of material or natural Things; they 
involve ſimple, clear and diſtinct Ideas, and 
are as well known, as any of the Objects of 
human Knowledge. Abſolute Nothing is 
one of the Limits of the unzver/eitas rerum 
mnium, to wit, that in deſcending, below 
which nothing can fall; and therefore by 

E 7 - the 
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Things, the ab/olute or ſupreme Infrin 
muſt be the other Limit, beyond which no- 


thing can riſe in aſcending, and between! FX 
| tible 


theſe two, all Sub/tences, Finite, Indefinite, 

and relative Infinite are concluded. Where. 

fore by Lemma 3. and Prop. 9. as a mathe. 
matical Point, &c. q. e. d. 


Corollary I. 


HEN CE abſolute Infinite can neither h 


encreas'd nor diminiſh'd. For abſolute I. 
finite and abſolute Nothing being the Lim: 
of all Things whatſoever, ab/olute Infinit 
mult be the greateſt of all Things, and < 
c1n neither be encreas'd nor diminiſhed, elk 


it cou*d neither be the greateſt, nor the af. 


cending Limit. 
Corollary II. 


HEN CE abhſolute Infinite is One, and Indi. 
vidual. Becauſe being neither capable of En- 
creaſe nor Diminution, and being the aſcen- 
ding Limit, it muſt be one: And individu- 
al, becauſe there can be no other like it, it 


being tlie one aſcending Limit. 


Corot- 
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the Rules laid down, for the Analogy a 
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0 U 
2 Corollary III. 


een] Hence abſolute Infinitude is only compa- 

inite tible to the divine Nature, and to nothing 

here. elſe. He being the greateſt of all Beings, 

athe.Þ one, and individual, or the ſingle poſſible 
Being of the ſame Nature. 


Corollary IV, 


Duiverſal Space is the Image and Repre- 
| ſentation in Nature, of the divine Infinitude, i 
for ſince by Prop. 9. the created Speczes of 4 
Things are Images of the increated, and by 
| Prop. 10. uni ver ſal Space is the greateſt Li- 9 
mit of the viſible Creation, or material Sy- 19 
ſtem of Things. Therefore auiver ſal Space 
is the natural Image of the greateſt Limit 
of all Things, or of the Ani ver ſitas rerum 
| omnzum. That is, by Prop. 12. and the 
| preceeding Corollary, uni ver ſal Space is the 


. natural Image of the divine Infin:tude. 
En- | ES: 

en. Corollary V. 

u- 


HEN CE wnzwer ſal Space may be very aptly 
called the Senſorum Divinitatis, ſince it 15 
the Place wherein all natural Things, or the 
whole Sy/tem of material and compounded 
Beings, are preſented to the divine Umni/ci- 

E 3 ONCE. 
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ence. Infinite Space 1s the Image of the 
divine Infinitude, wherein as in a Picture of 
him (in whom all Things live, and move, 
and have their being) all created Things pre- 
ſent and maniteſt themſelves to the intuitive 
View of the ſupreme Infinite, and therefore 
in the Analogy of Things, infinite Space is 
to the /upreme Infinite, what a human 
Senſorium may be ſuppoſed to be to Men. 


Corollary VI. 


An abſolute infinite Creature is'a Contra 
diction, becauſe ab/olute Infinite is one and 
mndividual, by Corollary 2. of this. 


S$Scholium. 


ONE very remarkable Difference between 
finite, relative and abſolute Infmite is this. 
HE inte may ſtill be increas'd by it felt, and 
yet continues its finite Nature, *rill the 
Number of Additions be actually Infinite. 
Relative Infinite may be increaſed, not by 
Finite, but. by ze /eff, and ſtill continues its 
Nature, after finitely-in}nite Additions, 
without Bounds or Limits : For let it be 
ever ſo oſten increas'd by it felt, it continues 
but velative Infinite. But abſolute Infinite 
can be increas'd by nothing, not even by 
it felt, elſe it cou'd not be the abſolute or 
| great- 
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wreateſt Infinite. In natural Things Finite, 
nd relative Infinite never riſe hicher than 
the third Power. The Comets and Planets 
move in Orbits, that are Curves of the /e- 
od Power. Projectiles move in parabo- 
le, Lines, which are of the ſame Order. 
The Curvature of the Surface of all the ce- 
eſtial Bodies are of the conzcal-ſett10n-kand. 
The Surfaces of Fluids, riſing in great or 
mall Channels, are of the ſame Rank. Na- 
ture admits but of three Dimenſions, and 1 
now of no natural Effect that riſes. higher 
„ Milan the third Power. Even the irrational 
Curves that Nature forms, 1n conducting 
id Bodies, and the Rays of L:ght (thro 
different refracling Mediums) the ſhorteſt 
and eaſieſt Way: And in ſome other of her 
Operations, ſuch as the Cyc/oza, Conchoid, 
n Wetenaria, Velaria, (urva E laſticitatis, 
„ Vaarithmica, the Spiral and the like, all of 
Fl them are of the loweſt Rank of their Order: 
e And their Natures imply only Portions of 
. (urves, or of their Areas, of the conical- 
y ſection-kind, the lowcit Order of all Curves 
+ WF vhattiocver. So true it is that Nature per- 
„ bctually brings about her Purpoſes the Fer- 
« % and ſimpleſt Jay, and keeps conſtant to 
„this beautiful Azalogy of Things. But ſince 
, JEU may be ſtill increaſed, oo may be 
/ 
r 


ſuppoſed to rite to higher Powers than os in 
the intelleQual Species of Things, ſuch as 
. E 4 are 
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are, o 1. oof. o®. on Now tho 
theſe Powers of o ſuperior to & 3, can 
have no Place in natural Things, or the 
material Syſtem, yet are they the iutellectu. 
al Species of created Things, and are in their 
reſpective Orders, Images, and Repreſents. 
tions of their architypal Ideas, in the di. 
vine Mind, and Inſtances of the unexhauſ. 
tible Store of manitold Wiſdom in the di 
vine Nature. And as infinite Extenſion is 
the Image in Nature of ab/olute Infinite, ſo 


oO is the Image of the ſame abſolute } 


Infinite, in the intellectual Specres of Things 
And by the Analogy of Things, relative No 
thing, and relative Infinite are the intelle. 
tual Images of abſolute Nothing, and abſ6 
tute Infinite, ſo univerſally does this Anal 
£y hold good. 


Propoſition XIII. 


Abſolute Infinite, in the Analogy of 
Things, is the preciſe and proper Oppoſite 
to abſolute Nothing. 

Demonſtrat. This is plain from Prop. 12. 
and its fr ſt Corollary, For ſince a mathe- 
matical Point is the preciſe and proper Op- 
polite to univerſal Space, and fince in the 


Analogy of Things, a mathematical Point 


is to infinite Space, as abſolute Nothing is to 
abſolute Infinite : Therefore abſolute Inf- 
nile 
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nite is the preciſe and proper Oppoſite to 
abſolute Nothing. Beſides, abſolute Nothing 
and abſolute Infinite, being the Limits of 
the Uni verſitas rerum omnium, in aſcend- 
ing or deſcending from created finite Beings. 
They muſt be preciſe and proper Oppoſites, 


having nothing common but their being 
| Entia and Limits. q. e. d. 


Corollary J. 


SiN CE abſolute Nothing, in its poſitive 
Idea, implies the utmoſt impoſſibility of, 
and the moſt extreme Contradiction to 
| Reality or real Being, as it moſt certainly 
does, for it is not poſſible to conceive a 
greater Contradiction to, or Impoſhbility 
of Reality or real Being, than is imply'd in 
the poſitive Idea of ab/olute Nothing or 
Non-entity, beyond which there is no fur- 
ther deſcending from Reality or Being. (It 
having no real Entity, tho' it may be 
claſs'd, as to its negative Conception, in 
the Category of Entia rationis,) Therefore 
| by the Analog y of Things, abſolute Infinite 
muſt imply in its poſitive Idea, and that 
neceſſarily, the utmoſt Poſſibility, and the 
moſt extreme Neceſſity of Neality or real 
Being 55 


Corol- 
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Tra 


Corollary II. 


 'WHEREFoORE ſince ab/olute Nothing, in 
its poſitive Idea, implies the utmoſt Contra- 
diction to real Being, ſince ab/0lnte Infinite 
is the preciſe Oppoſite to abſolute Nothing, 
ſince alſo being Oppolite in every Thing 
(except as Entia and Limits, which do not 
effect the Realities in ab/o/ute Infinitude, i; 
to its poſitive Idea) abſolute Infinitude mul 
imply in its poſitive Idea the utmoſt Ne- 
cellity of Reality, or real Being; theretorc 
of Neceſlity the ab/olute Infinite muſt really 
Be, or the Being to which abſolute Infiui. 
tude is only compatible, mult neceſſarily 
exiſt. 


Propoſition XIV. 


Finitiude and Infinitude, when apply'd to 
natural and created Things, in their politive 
Ideas, imply not Realities, but the Modes 
ot Realities. 

Demonſtrat. Finitude, when apply'd io 

natural or created Things, imports only in 
it's poſitive Idea the Proportions of the ſc- 
veral Degrees of Afectious, or Proper tics 
of theſe Things to one another. I aud, 
the unboundedneſs of theſe Degrees of Af- 
fettions, or Properties, Finitnde and 122 75 
tide, 
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de, in themſelves, abſtracted from a pro- 
er Subject or Subſtantive, are incomplete 
eas in natural or created Things. In f- 
ite Extenſion, Number, Duration, Mi 
m, Knowledge, &c. are complete Ideas, 
thereof theſe Realities are the Subjects or 
ubſtantives, and the Infinitude, the Epi- 
het or Adjective Wherefore Finitude and 
fuitude in natural or created Things, be- 


Ing but Adjuntts to Realities, in their poſi- 


re Ideas, do not imply Realities, but the 


Hader of Realities. q. e. d. 
Corollary 1. 


Hence the Modes of natural or created 


Things are Realities, in the ſupreme or 
wſolute Infinite, or the Modes of natural 


or created Things, when aualogically eleva- 
ed to the ſupreme, and abſolute Infinite, are 
in him not Modes, but the utmoſt Reali- 
tes. This is plain from the preceding Pro- 
bo/itzon, and the 24 Corollary of the 13. 
Ininitude is but a Mode in natural or crea- 
ted Things, but in the ſupreme or ab/olute 
lufinite, it implies in its poſitive Idea the 
utmoſt Realzty, to wit, neceſſary Exiſtence; 
ind the ſame muſt of Neceflity be true, 
n all thoſe Attributes of the divine Na- 
ture, which analogzcally deriv'd down to 
tle Creatures, are in them but Modes, in 

him 


— —— 
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him they are the utmoſt Rea/zrzes ; becauſ 
they are all complicated and affected wit, 
or (lo to ſpeak) multiplied into ab/olute y. 
finitude, which realiſes thoſe Modes of Cre. He 
tures, and franſ/ubſtantiates them into pol. 
tive and real Qualities. So true is the ne. 
taphyſical Axiom, quicquid in Deo, | 
Deus eſt, 1 do not here contend that there 
may not be acceſſory Ideas in the divine In 
tellect, or that there may not arbitrarih 
ariſe in the divine Intellect Images of be 


— 
— —_— 
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| | x Ing, a. 
ings, whoſe Exiſtence is Fact, is not neceſi Hin Hin 
ry. Since the Idea of a Creature can princi 
be neceſlary to him, or elſe they would ne logical 
ceſſarily be. But even thoſe acceſſory or ar Nied in 
vitrary Ideas, in the divine Imagination, by Mi, the 

being there, become of a quite different Nu. Numoſ 


ture from the like in Creatures, for by 55 which 


there, they (by Virtue of his aſolute Inj- N ure c 


nitude receive a Being infinitely ſuperior M gif 
to the like Ideas in created Beings, not ne- ¶ miſtab 
ceſſarily, but with infinite Freedom and Li- Wthe D 
berty, And thoſe Affections and Properties Wyou' 


in Creatures, which in them are but Modes, Ine th 
when analogically carried up, to the like or Wer can 
{ſimilar Aﬀections or Attributes in the divine Wyhict 
Nature, are in him the utmoſt Realzres, 3 Wcowd 
being complicated with ab/olute Iuſiuitude, N cauſe 
and thereby transform'd or exalted into real Beine 
Quantities or actual Subliſtences. ence 


1oul 
Corol- oth 
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Corollary II. 


Hence Power, Subſiſtence, Duration, 
Knowledge, Wiſdom, Goodneſs, Beauty, &c. 
which in created intelligent Beings are the I- 
mages of Ommnzpotence, neceſſary Exiſtence, 
Eternity, Omniſcience, the divine Sophia, 
Benignity, infinite Perfection, &c. in the 
divine . And are but Modes of Be- 


Sing, and not eſſential Affections in theſe, are 


in him infinite Realities, and living active 
Principles. And he that wou'd reaton ana- 
logically, from the Nature of theſe in crea- 


ted intelligent Beings, to the Nature of thoſe 


in the divine Eſſence, without having the 
utmoſt Regard to the abſolute Infinitude, 


which in a Manner quite changes the Na- 


ture of the former, and exalts them into 
different Category, wou'd be miſerably 
miſtaken. For Inſtance, he that, becauſe 
the Duration of natural Things is ſucceſſive, 
wou'd conclude to of the divine Eternity: 
He that wou'd reaſon becauſe human Pow- 
er cannot give Being and Subſtance to that 


which had none, the divine Omnipotence 


cou'd not: He that wou'd infer, that be- 
cauſe the Knowledge of rational created 
beings is progreſſive, the divine Omniſci- 
ence were allo progreſſive, mult be egre- 
gioully miſtaken : Becauſe in this Analog y 

ne 
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he does not take in the abſolute Infinitu: 
which elevates and exalts the Duration, 
Power and-Knowledge of created Thing, 
into a Degree of Reality of which theſe arc 
but the Images or Pictures. He that from 
the Picture of a Man wou'd analogrcally 
reaſon about human Nature, from the blen. 
ding and Poſition of ſome Colours on Can- 
vals, wou'd reaſon to Lite, and Knowledge: 
Or from the reflected Image of the Sun in 


Water, wou'd conclude of Light, and Heat, 


cou'd not err more grolly. 
Scholium. 


Ix intelligent compounded Beings : Th: 
Powers belonging to the Body are not only 


finite, but very low in the Order of F- 


nites. The Zye perceives not diſtinctly 2 
very large nor {mall Object. Too ſtrong a 
Noiſe ſtuns the Ear, and one too weak does 
not act upon the Organ Neither of them 
produces a diſtinct Hearing; and it is ſon 
all the other Senſes. Thoſe Organs are | 
contriv'd, as to perceive beſt the ordinal) 
Effects of common Life, the Objects that Ne- 
ceſſity of Subſiſtence do moſt readily pre. 
ſent to us. Theſe they are fitted for, and 
little elſe; they have a wonderful Facility 
in manifeſting theſe diſtinctly to our Mind, 
and have a juſt Proportion to the on 
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about us, but ſeem not contriv'd nor de- 
ſign'd for Curioſity, or conveying much 
more Knowledge to us, than what the Con- 
veniencies of Life require: Elſe infinite Wiſ- 
dom and Power might have caſily formed 
them ſo, as not to need thoſe Helps and Ai- 
ſitances, which we are obliged to employ 
when we aim at any more particular Know- 


| ledge of the intimate Natures of the Things 
about us, than Conveniency makes neceſſary 


or commodious. The Laculties belonging 


to the rational Soul are likewiſe finite, but 
| of a higher Rank of Finites than thoſe 


Powers belonging to the Body. The Ima- 
gination can paint a larger Idea, than the 
Eyes can ee, and the Memory lodge a greater 
Store of Images, than all the Senles can pre- 
ſent at one Time: And the Underſtanding 
can combine and disjoin theſe, and compare 
them many different Ways: But ſtill theſe 


| Faculties are but finite in their Capacity. We 
can form no diſtinct Ideas of Millions of 


Millions, of a multiangutar Figure, or any 
relative Infinite, ſmall or great: The Ima- 
gination ſeems not able to contain theſe; 
taere is no room on it, for fo large Pi- 
ctures. The Memory is the Repoſitory of the 
Images that have been framed on Phantaſy, 
and can go no further than it reaches; nay 
ſeldom or never contains more than a ſmall 
Part of thoſe, The Underſtanding can work 

no 


4 ** * v * 2%. 22 
g „„ -. - — a 
6 > oy — — - 
6 . 1 - . — N 
2 J - „ — ” &®, : CY 3 
PO. * — * #5; * 5 a, . 2 — — - 
* ” is wo - 4 G — 3 4 1 . 
* — * 8 = a" % 
- w_ ow — 


64 Philoſophical Painciples "4 


no further than theſe two afford Materials: fiften: 
its Works being to collate, combine, and Out-. 
garble, as it were, theſe Images and Idea: Ever) 
the Imagination and Memory preſent to it. our © 
All theſe are limited, as the Senſes are, tho 

not quite ſo ſtraightly, becauſe the Under. 
ſtauding may varioully combine thoſe J. 
deas they have convey'd to the Imaginat. 
on and Memory, and ſo increaſe their Num. 
ber: And the Vill having no ſubje& Ma. 
ter to proceed upon, but as it is prepard if 

by chats prior Faculties, can go no furthe 
than thoſe allow it. The Underſtanding 
may diverſify theſe as far as their Con- 
binations will reach, and the Will ma 
pick and chooſe among theſe, but ſince i 
cannot create Objects tor it ſelf to work on, 
it muſt be limited to the Images and Idea: 
on the Imagination and in the Memory. The 
Mill I mean, as it is the Faculty belonging 
to the rational Soul. All theſe Faculties ſeem 
to have been originally deſign'd for Nothing 
but this material World, and the Syſtem ol 
Things about us. They help us to no 
Notion or Conception of any Sort of Beings 
diſtin from Matter, but in ſo far as An- 
Hog y will bear us out, and even as to the 
material World, they ſeem fitted for little 7 
elſe, beſides the grofſer, more general and 25 
more neceſſary Knowledge of Things that 
are required for due Conveniency, Sub- 
| ſiſtence, 


Being: Eſſe 


— 
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ſiſtence, and ſhew but ſome of the grofler 
Out-lnes of the real Natures of Things: 
Every Thing that might violently entertain 
our Curioſity, or flatter our Vanity, as to 
the Knowledge of the Nature of Things, 
ſeems to have been induſtriouſly conceal'd 
from us, and no Faculties to have been in- 


dulged us for theſe Purpoſes, leaſt they 


ſhou'd have withdrawn us too ſtrongly from 


Things of Ear Moment to the End of our 


gy. As to the Faculties of the ſpreme Spi- 
rit, (which is a third Part of intelligent 
compounded Beings) they moſt certainly are 


infinite in their Capacity and Energy. I 
mean they may be enlarged and increaſed 
| without Bounds or Limits, which by Def. 
4. is to be relatively infinite. Not only the 
Acts of theſe Faculties may be multiplied, 


perpetually, but the Capacity and Energy of 
theſe may be dilated and intended without 
Bounds or Limits. The Perception, tlie 
Deſires, the Will, (the Faculties belonging 
to the ſupreme Spirit) are unlimited and 
boundleſs, fitted and deſign'd tor iaſinite 
Object. Thele indeed are the firſt, princi- 
pal, and original Faculties, belonging to all 
compounded intelligent Beings : By which 
they are made capable of communicating; 

PART Il. F with 


infinite Wildom and Power had 
| contriv'd them after a more perfect Manner, 
with a larger Capacity, and a ſtronger Ener- 
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with the /apreme Infinite. And next in or. 
der of Nature to the ſupreme Spirit, is the 
rational Soul, whereby they are enabled to 
communicate with the aterial Wortd : And 
to the Faculties of this /econdary Part of the 
Compolition, the Senſes of the Body are the 
Conduits, and Conveyances, which make 
up the third and laſt Part ot compounde 
intelligent Beings: In the due Subordinatin, 
the perfect Harmony, and perpetual Concord 
of theſe Three, with each other, the Per. 


fection of theſe Beings does conſiſt : In their 


Diſcord, Confuſion, and Rebellion one again 
the other, their Degeneracy, Corruption, and 
Fall. It can be no Difficulty to thoſe who 
are acquainted with the Analog y of Thing, 
ro conceive how theſe ſeveral Parts of com- 
pounded intelligent Beings are contain'l 
without Confuſion or Contrariety in each o- 
ther; in their primitive and uncorrupted 
State: When they conſider, that in Water is 
contain'd Air, in that Æther, in that Light, 
and perhaps in this laſt, a more ſubtle and 
refin'd Sprzt ; ard all theſe in perfect Har. 
mony, and Concord. But to conſider theſe a 
little more particularly. The Perception, 
as it belongs to the ſupreme Spirit, mult of 
Neceſſity be a pate Principle, becauſe it 
cannot create its Objects, but receive thoſe 
prelented to it: That it js infinite, is plain, 

<caulc its adequate Object is infinite, and the 


ſupreme 


| ſupre 


tellige 
with | 
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ſupreme Infinite : It being beſtow'd on in- 
telligent Beings, in order to communicate 
with the ab/ojute Infinite. The Neceſſity 
of this third Part of the Compoſition of 
the mention'd Rank of intelligent Beings 
ſhall be afterwards demonſtrated; I proceed 
to conſider in a few Words the Nature of 


| ſome others of theſe Faculties, belonging 
to the ſipreme Spirit. 


Propoſition XV. 


Tu Deſire is infinite in its Capacity, the 


moſt cardinal, moſt quick, and /enſible, and 


moſt a&zve Faculty of the Mind or ſpiritual 


Part of compounded intelligent Beings, 
and the Will, and the AﬀetZions are but 


Modiſication of it. 


Demonſtrat. To be convinced of the Truth 


of this Propoſition, we need only reflect on 
the Source of all the Happineſs or Miſer 
of intelligent Beings, and we ſhall find it 


ariſes from the Enjoyment or Diſappoint- 
ment of their Deſires. There is in all in- 
telligent Beings a reſtleſs Appetite or Deſire 
of Happineſs: From the Moment of their 
Being, through all the Ages of Eternity, all 
their Labour, and Travel is for this Pur- 
pole: Nor are nr” devoid of it, either im- 
mediately in the Eud, or mediately/ in the 
Means, for one Inſtant of Lime, in all their 

F 2 end- 
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endleſs Duration. Now this is the neceſſs Þþ ,--,24; 
ry Effect of the Faculty of Deſire, no Ob- 

ject leſs than Infinite can ſatisfy it. For let i ſatiab 
be ſuppoſed to have come to the: Poſſeſſion 

of any Object leſs than Infinite, its plain, it 
can defire yet a greater, and a greater, with- 
out Bounds or Limits; that is, it can de. 
fire an infinitely great Object, that is, the 
Deſire it ſelf is infinite in its Capacity; it 
Acts are inſtantaneous, and its Enjoymem 
or Diſappointments for a Time ſwallow u! 

the Acts of all the other Faculties: And 
therefore it is the moſt quic and ſenſible; 
It ſets all the Powers of the whole Compo. 
ſition on Action, to obtain its Ends, and 
therefore it is the moſt active And up 
all theſe Accounts, the moſt cardinal Facul- 


than 
ty of the Miud : Chooſing or refuſing, that MW tive 
is willing, is but the Deſire apply'd to: WM ary 


particular Object; the Affectious are but the MW 

Complex ions of the Deſire, as apply'd to this W jeſs ( 

1 Object: And therefore are both 
ut Modifications of the Deſires, wherefore, W Dim 


Sc. q. e. d. WL 
| | | Pro 
Jebolium. | fine 

and 

To apprehend how infinitely capacious, ] tisfi 
active, and ſenſible the Delire is, we need jucy 


only imagine our ſelves, ſeparated from the 
Objects of Senſe, and the preſent Amuſement 
| of! Þ 


of Religion, 69 


of Life, with all the Faculties of the Soul 
awake And we ſhall then be able to con- 
jecture how ſtrong, active, reſtleſs, and un- 
ſatiable our Deſires wou'd be. So as to ſwal- 
low up and extinguiſh all the other Achs of 
the Faculties of the whole Compound. Thoſe 
only can moſt ſenſibly feel the Force of this 
Reaſoning, who have in ſome Meaſure, and 
| for ſome Time been in this State. 


Corollary I. 


SINCE the Deſire is infinite in its Capaci- 


ty, and may be dilated beyond any finite 
| Object, how great ſoever, it is evident it 


cannot be over-fhlld, or ſuper-abundant! 


| (fo to ſpeak) ſatisfied with any Object leſs 


than iuſinite Since alſo, the greateſt rela- 
tive Infinite, cannot be aſſignable by Corol. 


| lary 1. Prop. 1. Therefore the Deſire can- 


not be adequally and over-hlPd with any 


| leſs Object than the abſolute Infinite; it be- 
ing capable of being enlarged beyond the 


Dimenſions of any re/atzve or creaturely Infi- 


| nite aſſignable: And ſince by Corollary 6. 


Prop. 12. no Creature can be abſolutely In- 


| finzte, therefore the Deſire can be perfectly 


and adequately fill'd and ſup:r-abundantl y ſa- 
tisfied, by nothing leſs than the /upreme and 


 micreated Iuſiuite, 


F 3 Corol. 
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Corollary II. 


* 


Six ck the Deſire is infinite, when filbd 


and fatisfied with its proper and adequate Oh. 
gefts, it muſt — happy ; for ſince 
Nothing, by the preceeding Corollary, but 
the abſolute and increated Infinite, can ade. 
query fill, and fuper-abundantly fatisly it, 
The ab/olute and increated Infinite mult be 
its proper Object, and the Deſire infinite in 


it ſelf, fill'd and perfectly fatisfy'd with its þ 


proper Object, the ſupreme and zncre ꝛted lu. 
finite, mult of Necellity be infinitely happy. 
Happineſs ariſing from the Congruity of the 
Object with the Faculty, and this /uprene 
and iucreated Infinite being the proper, 
and indeed the only proper Object, (ſince 
the ſupreme Infinite is one) it muſt alone be 
the congruous Object, and fo the Faculty be- 
ing ate, the Object infinite, and they 
infinitely congruous to one another. The 
Deſire, in the Poſſeſſion or Enjoyment of 
this Object, muſt of Neceſſity be infinitely 
happy | 


Propoſition XVI. 


In regard of zntelligent Beings, every 
Thing that is in the Onzverſitas rerum, may 
he tully comprehended under theſe three 0 

8 | 9 5 
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ncral Heads, to wit, the Faculty or Deſire, 
the Objef# of this Faculty or Deſire, and 


the Sen/atzon ariſing from the Congruzty or 


Incongruzty between theſe two. 


Demonſtrat. All the diſtinCt Subſiſtences 


that actually exiſt, are comprehended under 
theſe two general Heads, the ſupreme and 
abſolute Infinite, and the Creature, and theſe 
can be only Objects of the Faculty or De- 
fire. The Faculty or Deſire being infinite, 
by the preceeding Propoſition, may contain 
or receive both theſe, and the Senſation ari- 
ſing from their Congruity or Iucongruity to 


the Faculty, muſt together with theſe two 
general Heads mention'd, comprehend every 


Thing in the *Onzver/itas rerum in regard to 


any particular intelligent Being. For nothing 


can be imagin'd in the whole Extent of Be- 
ing, real or intellectual, that may not be re- 


duced to Faculty, Object, or Senſation ari- 


ſing from theſe. Therefore, Sc. q. e. d. 


Propoſition XVII. 


Ax intelligent Being, compounded. of a 


Body, Soul, and Spirit, with proper Rela- 
tions, and in Subordination to each other, 


is a real Epitome, Image, or Repreſentation 

of the *Onzver/itas rerum omnum. 
Demonſtrat. This is ſo evident from the 

Analog y of Things; that there can be no 


F 4 Difi- 
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Difficulty in it, to thoſe who will conſider, 
that the ſupreme Infinite cou'd have nothing 
more perfect than himſelf and his other 


Works, and his own perfect Adminiſtration 
and Government of theſe; to form this com- 


pounded Being upon. He muſt be conſiſtent 

with himſelf, and his compounded Works, u 
their component Parts, muſt reſemble in tk 
leſſer Compoſitions, the ſimilar Parts of t 
Greater. This intelligent compounded BW 
ing, being to have a naterial Part, wa 
can it have more worthy of the Work d 
infinite Perfection, than his greater Sy 
of material Beings to reſemble ? His Soi 


or rational Part can reſemble nothing mor 


worthy of Him, than the other higher 0 


ders of created Spirits: And his ſuprem 
Spirit or Mind, will bear its beſt Reſen. 
blance, when it repreſents the ſupremeèe In. 
nite. His Adminiſtration and Governmen 
of the whole Sy/fem of created Beings, at 
be repreſented by nothing ſo aptly, as th 
Relations and Subordination of theſe to each 
other, and to the reſt of intelligent Beings, 
which theſe cou'd only be formed upon. [t 
a Word, it is impoſſible that any Idea of! 
compounded intelligent Being, made up ci 
leveral Parts, each /mzlar to ſome greatet 
Part of the Univerſitas rerum, already ex. 
iſtent, cou'd enter to the divine Mind, 
which cou'd be more perfect and more * 
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derfithy of Him, than this, that each inferior 
ning part ſhou'd be an Epitome and Reſemblance 
ther of his Works already made, and the higheſt 
tion part of Himſelf, and that their Relations 
om. ¶ and Subordination ſhou'd reſemble his Ad- 
tent miniſtration of the whole. I fay it is im- 
„u poſſible it ſhou'd be otherwiſe, to preſerve 
| the MW his Conſiſtency with himſelf, and to carry 
tl: on this Analog y, through every individual 
. Part of his Works, through the whole 
via WW Scale of Beings, as it molt certainly is car- 
dried. And this is not a meer metaphori- 
ſin cal Picture, and Reſemblance, but the real 
Soul and phyſical Nature of compounded intelli- 
ao gent Beings. Wherefore, Oc. q. e. d. 


Or- 

ent Corollary I. 

em | 

From this Foundation, by a proper Ana- 

gen g, with the due Limitations ; all the Re- 
cn latious and moral Duties, of intelligent com- 
the N pounded Beings, to the ſupreme Infinite, to 

act WW /imilar intelligent Beings, and to themſelves, 

ng MW may be eaſily deduced; for Inſtance, do we 
In WW reſemble the ſupreme Infinite, in our ſupreme 

of 2 WM Spzr:z#: Then as he is the firſt in Order of 

p of MW Bezngs, ſo is this Part of our Compolition, 

ater the firſt and moſt principal, in our Orger 


ex- © of Parts. All the reit mult be fubſervient and 
ind, ſubordinate in us, to this, as the reſt of the 
or- ſeveral Ranks of Beings are to him: This 
thy . e 
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we are chiefly and mainly to cultivate by 


fitting it up for him, for whom it was origi. 
ally deſign d and beftow'd upon us. Here, 


we muſt aſpire after Him, and open our 
Deſires for Him, by a Love worthy of Him, 
ſuperior infinitely to all our other Lower 
and Deſires: On this Part and its Facultic, 
our greateſt, our chief, nay, and our only 
Labour is to be beſtow'd; that it may be 
expanded, dilated, and elevated to its pro 
per Rank in the Order of our Parts; tha 
the due Subordination may be reſtored; 
which done, all the other Parts will per. 
form their proper Functions, in Harm 
and Crd In regard to other intelligen 
Beings, we are to conſider them as like J 
mages of Him and his Works, and follow 
them with a Benevolence proper to ſuch J 
mages, to imitate his Conduct of Love and 
Forbearance, to all his Creatures. But tu 
only by the by. 


Corollary II. 


HEN CE, in a proper Analogy, the Natur 
of the ſprritual and material Parts of com. 
pounded intelligent Beings and of the Onion 
between theſe, as far as they may be knowl 
by mere human Reaſon, is to be deduced. 
Compounded intelligent Beings are Efztomes 
or Images of the Ontverſttas rerum. | In 

thei 
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their Bodies they reſemble the material H 


em of Things, in their ſpiritual Parts 
they reſemble the ſpiritual World, the Uni- 
on of theſe two is a Reſemblance of (or is 
maintain'd and preſerv'd after) the Manner, 
the ſupreme Being governs the material 
Syſtem of Things: Who being intimately 
preſent with every individual Atom of Mat- 
ter, yet more emmently acts from his ſupe- 
Irior Throne of Glory, having the whole Sy- 


fem of Creatures in one View preſented to 
him, in the #zzver/al Space, his ſpecial Sex- 


ſorium. By this Principle, as a Key, the 


whole Philoſophy of human Nature, of the 


animal, rational, and divine Lite, of the Paſ- 


ſions and Affections of the Soul, and even 
of the Organi ſin of the Body, lo far as it 
5 juſt and genuine, and given to mere hu— 


man Reaſon to know, is to be unlockt, and 
that not metaphiſically but phiſically and in 
reality. But who is ſufficient for the detail 


of theſe Things? 
Corollary III. 


HEN CE, the Immortality of the ſpiritual 
Part, of intelligent compounded Beings, is 
evidently to be deduced. For ſince the /pz- 
ritual Part, of intelligent compounded Be- 
Ings, is an Epitome and Image of the ſpiri- 
nat World ; and the ſupreme Spirit, (that 
| Part 
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Part which God originally breath'd in, — 
Man) is an Epitome and Repreſentation {ble In 
the ab/olute Infinite; ſince by Corollary , Th 
$6: þ 13. he neceſſarily exiſts, therefore tle tradi 
Soul, or /þ:ritual Part (whereof this ſuprem ot 


Spirit is the Fund or intimate Subſtante 25 Hb 
muſt exiſt for ever. Not neceſſarily, jr - 5 
vi 


that Concluſion wou'd drop the proper I. 
mitation in the Analog y, ariſing from a. 
tute Infinitude : But, as being Images (j 
him, who exiſts aeceſſarily, and having thi 
Being from him. Their Immortality is i:. 
deed an active, /ving Principle, not oft 
ceſſary, (but derzv'd) Exiſtence. They ar 
immortal, as having repreſented on them 
his communicable Perfections; of whic), 
perpetual Exiſtence is one, tho' neceſſary 
iſtence be not; that being contrary to C 
tion, or deriving a Being from anothe. 
Immortality in Creatures is nothing but pr: 
petuity of Exiſtence, and if Exiſtence atal 
be communicable to Creatures, perpetuul 
Exiſtence muſt be communicable : For Ex: 
ſtence, being an alive, living Principle, ul 
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of it ſelf continue Being tor ever, unleſs | 25 
be deſtroyed: Which is impoſſible, boti' 2 2 
from the Immutability of Cod and the N- 7 
ture of his own Immortality, of which thi xx 
is an Image, or Reſemblance. The Immii "= 
tality of ſpiritual Creatures, is an £mnanalr W vie : 


on from an Image of the divine communica 


ble way 


2 
lor 


ing the carding 
finite in its Capacity, is as the infinite 
| pace, to the divine Plenitude : Which inti- 
nite Space, nothing created can adequately 
fill, but the divine Plenitude. And in this 
| View, the infinite Capacity of the Dejir'e 
| May be conſidered as a boundleſs Void, made 
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ble Immortality. And mult reſemble every 
Thing in it, but Neceſſity, that being a Con- 
[radii 
ry other Circumſtance it perfectly reſembles 
the Immortality of the ſuperior Infinite, (as 
far as creaturely Properties can reſemble di- 
vine Attributes) and ſo cannot poſſibly be 
| deſtroyed : And this is the true Source of 
the Immortality of all Creatures. It is true, 
this Demonſtration equally concludes the Im- 
nortality of all his other Works, ſince they 
gare equally his Images, in a higher or lower 
Degree of Perfection: And without all doubt 
it muſt be io, for the Gifts and calling of 
Cod are without Repentance, And this is 
the 2 and as the Schools call it, tlie 
40 
th of all the Works of God, under ſome 
Form or another; it is from their being his 
| Images that their Immortality ſprings. 


ion to its being derzV'd. But in eve- 


erftick Demonſiration of the Immortali- 


Corollary IV. 


Ix the ae, y of Things, the Deſire be- 
Faculty of the Soul, and 
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bly repreſent the Subject or Object of tlic 
De- 


to receive ſome fleeting, limited Parts 1 
Sy/{ems of Matter, acting by eſtabliſh. Defirs 
Laws, and in comely Order, upon one ang. jor G7 
ther for a while, but can never be perfe4 bar mo 
fill'd, or adequately repleniſh'd, but by 1 jand A 
ſupreme Infmite : Who is preſent with, aud [ling fr 
repleniſhes every Point of the great and ing im 
aniverſal Void of Nature. [cular 
Fully t 
Scholium J. pay FE 
to par 
As in regard to intelligent Beings che Fc 
Vit erſitas rerum n fully . ng 
hended under theſe three general Heads; the 
Faculty or Deſire, the Oszeet, and the cn. 
ſation ariſing from the Congruzty or ſnm. 
gruity between theſe. So the lame Analyy i Fs 
with proper Limitations is preſerved in tie 2 
material Cyſem of Things. For anſwerabe vine.) 
to theſe, we have in the naterial Work, refer 
Gravitation, which wonderfully anatogiſes NI T! 
to the Faculty. or Deſire in the ſpiritual N 
Jorld, and this to that; both being the Thing 
attive, cardinal, and energetick Principles i imila 
of either Syſtems reſpectively. Next we iſ Him, 
have a Maſs of extended ſenſible Matter, i ame 
collectively conſidered, or Syſtems of mate. 7, wa 
val Bodies, diverſly figured and ſituated in 1 
regard to one another, if ſeparately conſider- if Kh 
ed : And in both theſe Views, they admit. 97 70 
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Defire, which is analogiſed by Attraction 
w Gravitation. And laſtly, we have the 
Au harmonzous, comely, and decent Motions, 
and Actions of one Body upon ancther, ari- 
ing from the Attraction or Gravitatiou's be- 
a ing impreſs'd on the Maſ5, and each parti- 
cular Body; and this too anfrvers wonder- 
fully to the 7hird Principle in the Onzverſe- 
tar rerum. And this Analogy deſcends even 
to particular Bodies, for in theſe we have 
the Form, the ſubject Matter, and the Con- 
gruity between theſe. 


Scholinm II. 


W From the whole proceeding Chain of in- 
Yeellectual Truths, we may form to our ſelves 
he ome Faint, ow, and Imper feet Image or Re- 
J breſentation of the EVER-BLESSED TRI- 
12 INITY IN UNTTY. For ſince by Corollary 

I. Prop. 14. the Modes of natural or created 
Things, when ana/ogrcally elevated to their 
os ilar Attributes in the /apreme Infinite, in 

Him, are infinite Realitzes. Since, by tle 


1 Jame Propoſition, an intelligent Being is, às 
1 to its ſpiritual Part, an Emanation from, an 
Ii Image and Repreſentation of, the /ipreme 
cr. te: And ſince alſo, in regard to the- 


145 intelligent compounded Beings, all that is 
in the *Unzverfitas rerum 0mnium, may be 
ne. ily comprehended under theſe three general 
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Heads or Principles. The Deſire, the Objad 
and the Senſation ariſing from the Congruy, 
or Incongruity between the Faculty and the 
Object. Since laſtly, this Analogy is pre 
ſerv'd full and clear, through the /Þ:ritul 
and material Worlds, and each particulz 
Body, that is, through the whole Hyſen 
of Creatures: It is highly probable, fo cor 
ſtant and univerſal an Analogy can ariſe from 
nothing, but from its Patern and Architye 
in the divine Nature: And without all pe- 
adventure, cou'd we fully and clearly carry 
it up to its Source; we ſhou'd there fn! 


the Origin and Source of this HOLY TER. 


NARY ; or of theſe three eſſential Relati- 
ons, of the whole, to the whole in the com. 
Segen of the GODHEAD. Let us ther 

ore try, in {ſome poor low Manner, tocar- 
ry up this Analog), as high as poſlible ue 
can. The firſt Thing then that we are to 
conſider in the divine Nature is, the Deſre 
now this being ſuppoſcd, to belong to: 
ſupremely infinite intelligent Being, mult h 
an infinitely rive, ardent, ſtrong, ail 
powerful Thought. And that, not as cr& 
ted, or relative Infinitude expreſſes it, but 
as the abſolute and ſupreme Infinitude ele 
vates this Deſire. Now then this ſupreme 


ly infinite Deſire, this active and ardev 
Thirſt after Happineſs, or after a full, pi 
nary, and compleat, beautifying Object, we 
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original and firſt Principle in the divine 
Nature: Seeing then, there is no Confidera- 


nor is it poſſible for any 
God himſelf to ſatisfy, and adequately to fill 
this ſupremely infinite Ardor, Thirſt, and 


e, reflected in upon Him/eff, viewing and 


The infinite ardent Deſire, fill'd and ſatis- 
fd with his own eſſential Happineſs: The 


W Þrightneſs of his Glory, and the expreſs J- i 


4 


reduplicatively contemplating himſelf, (he 
ed of his Love, Delight, or Deſire) repre- 


the ſecond divine Principle in the Order of 
the Godhead. Upon this Reflection, Contem- 
lation, and Poſſeſſion of God himſelf, in 
him/elf'; there muſt of Neceſſity ariſe a Zoy, 
| Happineſs, Acquieſcence, and Satisfaction 


more perfect, full, extreme, and infinite, as 
his Deſire, Thirſt, and Ardor after Happi- 
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ſhall ſuppoſe to repreſent the FATHER, the 


tion here of any Thing but of God himſelf, 
other Object, but 


Deſire of Happineſs. Therefore He him- 


contemplating his own infinite Perfections: 


mage, (the eſſential Idea) of his Subſtance, 
reflected in upon himſelf: Or God himſelf 


having nothing elſe poſſible, to be the Ob- 


tents to us the begotten Detty, the SON, 


of God himſelf within himſelf, ſo much the 


nels was ative and ſtrong. And this may 
ſhadow out to us the third and laſt in Order 
of thele eſſential Principles in this myſter:- 
os Ternary, to wit, the HOLY GHOST. 

PART II. G And 


$2 


Phioſophical Principies þ 


And tho? theſe three Relations of the C04 

head in it ſelf, in regard to Creatures, and 
when deriv'd down analogically to natur 
adrfications of 1 
et in regard to the divin 
Nature, and conſidering his /apreme Infii. 
tude, they mult be eſfential and infinite) 


Things, may appear but 
real Subliſtence, 


real and living Principles, and in this J. 


DIVIDED TRINITY, /w and poor as i 
is; it is impoſſible the SON ſhou'd be wit 
out the FATHER, or the FATHER wit 
out the SON, or both without the HOLY 
GHOST. It is impoſſible, the SON ſhoud 
not necefſarily and eternally be begotten d 
the FATHER, or that the HOLY GHOST 
ſhou'd not neceſſarily and eternally proc 
from both; He neceſlarily ariſing from the 
Senſation of the infinite Agreement and 
Congruity of the Object with the Drjre. 
And tho” the Idea, Image, or Repreſentatiil, 
that God makes of himſelf to himſelf, be 
the ſame God in Eſſeuce, ſince it is a mol! 
perfect, expreſs, and ſubſtantial mage, 0 
Repreſentation of the whole divine Sub- 
ſtance and Nature, and neceſſarily has in it 
the Whole, that is in God, and with thi 
fame infinite Perfections, that is really it 
the Godhead, being only the Divinity, Ie: 
flected in upon it ef. Yet there is a Diffe- 
rence, between the Idea, Image, and Ne. 
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preſentation, and the original Divinity. For 
the fame Perie&ions which are in the 072g2- 
nal and contemplating Divinity diretty, are 
but zndzreftly, and by Reflection in the con- 
templated and begotten Deity; and they dit- 
fer by the Nelatious of begetting, contem- 
ite N lating, and repreſenting ; and being begot- 
seen, contemplated, and repreſented: And 
tho' theſe be only mere Relations, and Mo- 
diſicatioug, when transfer'd to natural and 
(created Things, yet are they iaſinite Reali- 
ties in the 8 It is the ſame with the 
Hen ſation of Love, Foy, Acquieſcence, and 
ould WW Happiueſe, that ariſes in the divine Nature, 
1 of from contemplating and poſſeſſing himſelf and 
„his own infinite Perfections within Him ſelf. 
ea And theſe three Relations of contemplating, 
the ¶ being contemplated, and of Acquieſcence ariſing 
2nd from them: Which in a natural View, wou'd 
only be Modifications; yet in the divine 
Nature, are infinite Nealities and effential 
and living Principles : And may ſerve as a 
faint and imperfect Image of THIS ADORA- 
BLE AND UNSEARCHABLE MYSTE- 
RY. Now tho” theſcViews and Repreſentati- 
ons of this INEFFABLE AND INCOM- 
 PREHENSIBLE MYSTER Yarilc natwrally 
and neceſſarily from the Analog y of Things, 
ſuffioientiy eſtabliſhed in the preceding Pro- 
Poſitions ; and without all doubt, have ſome 
real Truth in them; ſince it is certain, theſe 

G 2 | | 1ee- 
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Relations and Modifications of Subſiſtence | Intent 


and O 


Bodies : And cou'd have no other Niſe and | thoſe 


Source, but from their Paternand Archity: 
Yet when apply'dt 


are really in intelligent Beings, in the mate. 
rial Syſtem of Things, and in particuly 


in the dzvine Nature. 
the /apreme Infinite, theſe Relations and 
Diſtinctions muſt be expreſs'd in Word, 
that have a quite different Senſe affix'd t: 
them, by common Uſe, from what the; 
ſhou'd here znport And ſince the Attr: 
butes and Relations of the ſupreme Infinit, 
muſt be incomprehenſible to finite Cre: 
tures, eſpecially to Creatures, converſant 
only about low, groſs, and material Image. 
all I wou'd be underſtood to conclude trom 
this Analog y, thus raiſed to the ſupreme li. 
finite is, that Reaſon may form an analogiul 
imperfect [mage (and that's all it can do) d 
this INCONCEIVABLE MYSTERY, 
which may in ſome Meaſure help thok 
(who have not attain'd to a more perk 
Guide or higher Lights) to believe the pol: 
tive Relations of his own Nature, by 604 
himſelf, tho' they be not able perfectly to 
comprehend or expreſs them. And it th 
poor Repreſentation of fo PROFOUND 4 
MYSTERY, ſo certaznly and FULLY re 
veaPd in holy Mrit, can, by the divine Bl., 
ſiug, any wile contribute to /ertle and quiet! 
ſober and honeſt Minds, I ſhall have my ful 

Inten- 
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nee Intention. Nothing leſs than Omnzpotence, 
and Omui ſcieuce, being ſufficient to deal with 


1 | thoſe who are otherwiſe diſpoſed. 
nl 

i Propoſition XVIII. 

0 

d Tur xx muſt of Neceſſity be ſome Prin- 
d ciple of Action in intelligent Beings, analo- 
o cus to that of Attraction in the material 
e J yſtem, and that 1s, the Principle of Reunion 
WF with the ſapreme Infinite, by him originally 
1, impreſs'd on their ſupreme Spirits. 

4 Demonſtrar, That there muſt be ſome 
a WF Principle of Action impreſs'd on intelligent 
% W Beings, analogous to that of Attraction in 
n WF the material em, is evident from the A. 
1. nalogy of Things, the Conſiſtency of the 
0 Works of the ſupreme Infinite with them- 
= 


| ſelves, the Onriformity conſpicuous in all the 
| Creatures, and that the Material are but J- 
mages and Repreſentations according to their 
reſpective Natures of the /ipreme Infinite, 
as well as of the intelligent S'y/fem of Beings, 
There muſt theretore lome great Principle 


| 15, the whole Creation. Now that Attrac- 
tion, or ſomething analogous thereto, is the 
| great Principle of Activity in the material 
| Syſtem, has been ſufficiently demonſtrated in 
the former Part of this Treatiſe, There 
| muſt of Neceſſity therefore be ſome & eat 
6 3 Prins 


| of Uniformity run thro” both Syſtems, that 
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intelligent Beings. And that this can be no- 
thing, but that great Principle of Reunim 
with the Author of their Being, originally 
impreſs'd on every intelligent Creature, , 
evident from hence, to wit, that the /apren: 
infinite Being, infinitely powerful and per: 
fect, muſt neceſſarily ſubject, draw, and unit: 
all intelligent Beings to himſelf, to make 
them as happy, as their reſpective Naturs 
can admit. That himſelf is the oe, Objel 
of their Happineſs cannot be- doubt: 
there may be collateral and acceſſory Object 
of their Happineſs, but even theſe mu 
flow from him: Bur that he is the ſupreme 
Object, and the ſingle one that can adequate 
ly fatisty them, has been ſhewn betore: 
That therefore, to bring them to this Hap: 
pineſs, he muſt impreſs upon, or derive tc 
them a Principle of Reunion with himſel, 
is Plain, becauſe this is the ſingle Mean, to 
bring them to this End; for the known 
Law of Nature obtains even here, and exe- 
ry where, to wit, that Action and Reactin 
zs mutual, ſo that if the ſupreme Infinite 
mult draw them to him in Order to make 
them happy, they muſt have a Principle of 
being drawn towards him. That it mult 
be a radical and effential Principle, is evi. 
dient alſo, becauſe this Happineſs is rhe very 
End of their Creation, it being impoſſible in- 
Re | finite 
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finite Perfection ſhou'd make intelligent Be- 
ings, for any leſs or any other Eud. Where- 
fore the ſupreme Infinite cou'd not make in- 
| telligent Creatures, without implantiug in 
their Natures, a of! ardent Deſire, an ef- 
ſeutial Principle, interwoven in the Sub- 
ſtance of the ſpiritual Natures, of being re- 
united with himſelf, in order to make them 
as happy as their relative Natures will 
ae admit of. Beſides, intelligent Beings (as to 
their ſpiritual Part) are Images of the /4- 
t preme Infinite by Prop. 15. In him there is 
0; WF an infinite Deſire, and Ardor of poſſeſſing 
& W and enjoying himſelf, and his own infinite 


it 
ut W Perfections, in order to render him happy: 3 
me he himſelf is the /o/e Object of his own, and ! 
te. W of the Felicity of all his Creatures. There 1 
© W muſt therefore be an Image of this his inti- 4 
1 W nite Deſire after Happineſs in all his intelli— i 
to gent Creatures; and this Image can be no- | 
it, thing but this Principle of Reunion, ſince | 
to nothing but this can unite them with him, { 
to make them happy. Laſtly, an intelligent j 
& WF Being, coming out of the Hands of 2/7770 j 
* Perfection, with an Averſion, or even In- ö 
1 ditferency, to be re- united with its Aut hes, 1 
be the Source of its utmoſt Felicicy, is fich a 9 
at Shock, and Detormity in the buautiiul Aa- j 
t #® /gy of Things, ſuch a Breach and Gop in 1 
the harmonious Oniformity, oblervab'e i i 
„all the Works of the Aimighty, and thr | 
1- 8 Ed A 4 LOO, 
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too, in the nobleſt and higheſt Part of his 
Works; as is not conſiſtent with finite Wiſ⸗ 
dom and Perfection, much leſs with the / 
premely infinite Wiſdom of the ALL-PER: 
FECT. Wherefore, Sc. q. e. d. 


Corollary J. 


HEN CE we may diſcover the Source «| 
natural Conſcience, and of all thoſe Motions 
and Convulſions, that are raiſed in tht 
Breaſts of compounded intelligent Being, 
upon the Commiſſion and Omiſſion of certain 
Actions: Of that Comfort, Joy, and Support 
in ſome; and of that Deſection, Dread, 
and Terror on the Minds of others ; where 
no natural Cauſes can be aſſign'd. Hence 
the noble and ſublime Diſcoveries of the anti. 
ent Heathen Philoſophers, in the Principles 
of moral Virtues, without the Aſſiſtance oi 
Revelation. Hence it is, that Jce/erats can 
by no Arts, nor any Amuſements how v1o- 
lent ſoever, ſtifle the Cries of a wounded 
Conſcience; and hence alſo, it is, that honeſt 
and upright Minds are ſometimes ſwallow'd 
up by a Tranquility and Peace that ſurpaſſes 
natural Underſtanding. That this Priuci. 
ple of Reunion is detaced, buried, and in 
tome Meaſure as it were obliterated by con- 
trary Actractious, by Senſuality,and the vio- 
lent Amuſements of Licentjouinels in com- 
pounded 
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pounded intelligent Beings, is no more an 
argument againſt its eſſentially belonging to 
intelligent Beings, than the Ideoti ſin of ſome 


5 an Argument againſt the Principle of Rea- 
ſon in human Nature. But, 


Corollary II. 


From this Przmnczple's being ſo radical 
implanted in all the Individuals of intelli- 
rent Beings, and from the ſo very few In- 
ſtances and Remains of it, conſpicuous in 
the human Race; we may gather the infi- 
nite and univerſal Degeneracy and Corrup- 
tion of this Set of intelligent Beings, from 
their primitive and original Inſtitution. 
This Principle was moſt certainly implanted 
in their Creation, in the very Fund and 
Subſtance of their Natures, and yet there 
remains but few Footſteps, and Inſtances of 
ts Being or Effects. There are indeed (as 
in the greater World) ſome /egzble Charac- 
ters, f Out-tlines, and prominent Line- 
aments of its original Beauty, ſome magui- 
cent Ruins, which ſhew what it had been, 
enough to demonſtrate the original Impreſ- 
fron, Beauty, and real Being, of ſuch a 
Principle, in all the Individuals of this 
Race, as is evident from the Pargs and Tor- 
tures of natural Conſtience, when it is coun- 
ter- acted. But the little Effect it has, from 


what 


2 
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what it was deſign'd to have, is an evident 
Demonſtration of the deep and univers 
Corruption of this Set of intelligent Being, 


Corollary III. 


Hence we may farther diſcover th; 
Force, Truth, and Univerſality of thi; 
Wonderful Analogy of Things ; whaterc: 
we diſcover of the Works of Nature, i; 
from this Source, and whenever we get thc 
leaſt. g/ymp/e into the Manner of the divine 
Operating, we diſcover freſh Inſtances cf 
this Analogy. This Principle of Reunim 
in intelligent Beings, wonderfully analogiſcr 
with that of Attraction in the material 
World: As to the ſupreme Infinite, it mij 
be very properly called his Attraction ot 
them, and as to them, their central T enden- 
cy or Gravitation (ſo to ſpeak) toward him; 
and this Principle of Reunion, it attended 
to, duly cultivated, and expanded, wou'd 
as certainly bring about the temporal and 
eternal Happineſs of all intelligent Beings 
in the ſpiritual World; as that of Attraitt 
en brings about the comely and harmonious 
Motions of the great Bodies of the mater! 
at World. This Principle of Reunion i 
the original Source and Spring of the De- 
fire, atore-demonſtrated to be the car diual 
Faculty of the ſpiritual Part of intelligent 
Beings. 
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Beings. The Principle of Reunion is the 
Root and Foundation of the Defrre, in re- 
card to its firſt Cauſe and original Impreſſi- 
on by the ſupreme Infinite. This Pronce- 
ple of Reunion, as it is conſidered, as an in- 
finitely active, quzck, and ſenſible Faculty, 
in the ſpiritual Part of compounded intelli- 
gent Beings, is the Deſire of Happineſs ; 
35 it is conſidered as a Zheologreal V irtue, it 
is Charity 3 and as it is conſidered as a Rule 
of Action, it is natural Conſcience. But 
the Principle of Reunion, in its whole Ex- 
tent, as it Was originally impreſs'd upon, 
and quite interwoven with the intimate 
Fund and Subſtance of the ſpiritual Part 
of compounded intelligent Beings, is the 
Source, Origin, and Root of all theſe. 


Corollary IV. 


HE NC, the true and genuine Nature of 
moral Good and Evil, and of all the moral 
Virtues, and ſocial Duties of Life, as from 


their genuine Fountain and Source, is to be 


derived. Whatever retards, or oppoſes this 
Reunion in intelligent Beings, is to them 
morat Evil, whatever promotes or advances 
this Reunion, is to them moral Good, Be- 
ſides, this Principle of Reunion 8 culti- 
vated, regularly unfolded, and carefully at- 
tended to, mult neceſſarily produce and "2h 
tec 
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fect in the Soul unzverſal Charity; that i; 
the Love of the ſupreme Being, and of al 
his Images in a due Subordination ; and 
thereby inſtruct, and beget in the Soul, al 
the moral Virtues and ſocial Dutics of I ike, 
All theſe being virtually and neceſſarily 
included in Charity. But to explain thi 
Matter (which is of the utmoſt Conk- 

ucnce towards a right Apprehenſion of /- 


2 Religion) a little farther, I ſay 


Propoſition XIX. 


Charity, or the Love of the ſupreme He 
;ng, and of all his [mages in a roger Sub- 
ordination, according to their Rank in thc 
Scale of Subliſtences, is the neceſſary fect 
of this Principle of Reunion, when fully 
expanded and {ct at treedom. 

Demonſtrat. By Corollary 4. Prop 
nothing but the /ipreme and abſolute Iuſi— 
nile can adequately fill and ſuperabundant- 
ly ſatisfy the ite Deſires of intelligent 
e the Deſire in intelligent Being 15 
their Love, for no intelligent Being can de- 
lire any Thing in Order to make it happy, but 
what it /oves ; or can /ove any Thing, but 
what it defires to enjoy, (Indifference bc 
ing the middle State, and Aver/ion the e- 
qual Oppoſite, both to Love and Deſire.) 
So that an infinite Deſire of the ſupreme 
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and abſolute Infinite, is an ardent Love of 
that Being. But the Principle of Reunion, 
expanded, ſet at freedom, and arrived at 
Its ultimate Hud and Center, is intircly 
the fame with the ite Deſire in intelli— 
gent Creatures, polle(s'd of its ſole and pro- 
per Object, the /upreme and abſolute In fi- 
mie. Conſequently the Principle of {Re- 
Won, ane as and fect at freedom, in 
order to arrive at this u/tzmare End and 
Center, muſt neceſſarily beget in the Spirits 
of intelligent Creatures, this ite Deſire 
of the fole and proper Object ; that is, an 
finite Love of the ſupreme Being And 
by neceſſary Conſequence, a Love of all his 
[mages in Proportion to their Reſemblance 
of him; that is, the Preanciple of Reunion 
when expanded, and ſet at freedom, muſt 
:ecellarily beget in the Spirits of intelli— 
gent Beings, a Love of the ſupreme Being, 
ind of all his Images in a proper Subor- 
dination, according to their Rank in the 
Scale of Subſiſtentes, that is Charry. 
e. d. 


Corollary I. 


HemGr, Charity, or the Love of the /#- 
preme Being, and of all his Images in a 
Proper Subordination, in its true and ge- 
nine Nature, is not founded on Iutereſt, o 

I the 
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the Views of Rewards and Puniſhments, 
but altogether on the abſtrafted Perfection 
of its Object, the ſupreme Infinite. Chari. 
ty in its Origin, and as it ought to be, ac: 
cording to the true Analog y of Things, is 1 
phyſical and neceſſary Conſequence of the 
Principle of Reunion: It flows naturally 
from an implauted Faculty, and has for it 
Object the ſupreme Infinite, in his own i. 
dependent and effential Nature, as he is 4. 
folutely good and perfect, without any ch. 
lateral Views or Regards. Charity is ins 
higher Degree, and in a more noble Cres 
ture (one, to wit, endowed with freedom 
and liberty of acting) what Motion, proce- 
ding Toe the Principle of Gravitation, is 
in Brute-matter, or what the Tendency of 
the Planets is towards the Sun, vig. a na- 
tural Conſequence of an implanted Princt- 
ple. This is fo clear and ſo certain in true 
Philoſophy, that it is Matter of Aſtonilh- 
ment to me, how it came once to be doubt- 
ed, much leſs diſputed. Henry Moor's 
Argument on this Head is as cogent and 
juit, as any Demonſtration in Enchd or 
Apollonius. As the Object of the Intel 
« left (ſays he) is that which is ſimply 
true, and is aſſented to as ſuch, and not 
C as true to this particular Intellef which 


« contemplates it, ſo there is an Object that 
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ed as 22 without regard to the Party 
& that thus loves it. And in another Place, 
he uſes the familiar Illuſtration of Ginger- 
Bread and Mathematicks, wherein he grants 
the former may be a Spur to the latter, 
till Age and good Senfe, with the Know- 
edge of the intrinſic Beauty and Worth of 
the latter, makes the Htudent in love with 
the Study it felt, without any Conſideration 
of the childiſh Bait. As in natural Love, 
Perfons become often enamoured of ont- 
ward Beauty, without any particular 
Knowledge of its Poſſeſſor, or its attaina- 
bleneſs by them ; ſo without all peradven- 
ture, 5 1 5 Perfection, for its own intrin- 
lic Pulchritude, muſt be the proper Object 
of Auine Charity, without any particular 
regard to the Party loving it. Not that 
Intereſt, or a View to Rewards and Pu- 
nſhments, is not often the only Motive of 
diviue Love: And always is a very proper 
and /audable one, when infinite Perfection 
is the Object. And in reality, it is as high 
as moſt of the /apſed Race of Adam, in their 
degenerate State, can riic to. But as Things 
are in their original Natures, were in their 
Integral, and inuit be in cheir reintegrated 
State. Infinite Beauty, or Perfection, with- 
out any regard to Se/f-{ntereſt, or any View 


to Rewards or Puniſhments, is, was, and 
mult 
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muſt be, the proper and ſole Object of pure 
and perfect divine Love or Charzty. 


Corollary II. 


Hexce the Service, Worſhip, and Homag. 
we owe to the /upreme Being, is founded 
intirely upon his own original E xcellenciec, 
and Pertections, and not on his Rewards and 
Puniſhments ; there neither ever was, n0 
ever cou'd be any room tor Contratts, or 
Pattions, between the ſupreme Being, and 
his intelligent Creatures, in the original 
Conſtitution of Things. He made all 
Things by the Word of his Power, and fir 
bis Pleaſure they are and were created. li- 
finite Perfection is to be loud, admis d, 
ador d, and ſerv'd, for being infinitely per- 
fect, antecedently, and without any regard to 
Creatures: And when Creatures are brought 
into Exiſtence, this premary Reaſon of Love, 
and Adoration ſubſiſts, and in order of Na- 
ture and Dignity is prior and preferable to 
all other Reaſons. Creation adds nothing 
ellential to finite Perfection, but a Circum- 
ſtance only, which too intirely vaniſhes 
when brought into Compariſon with the 
original Beauty of the ab/olute Infinite. All 
his Creatures, that act naturally, correſpond, 
and are faithful, to the greateſt Exactnetls, 
to his original Impreſſions, and his appoin- 
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ted and deſign'd Ends on them. The Ce- 
leſtial Orbs, the Sun, Planets, Comets, and 
fix*'d Stars, thole huge unweildy Maſſes 
of Matter, revolve in regular Perwds and 
conſtant Order, by their impreſs'd Power 
of Gravitation and primitive Frame. The 
vegetable Tribes are faithful to his appoin- 
ted Seaſons. The Brute Animals, ſacredly 
obey their zubred Inſtinfts. Only his com- 
pounded intelligent Creaturcs, if they at all 
obey, do it for their own, not his ſake, 
that is, they themſelves are their own a/- 
tmate End, contrary to what was *Demon- 
ſtrated, Corollary 4. Prop. 17. It is true 
in the Nature of Things, it's abſolutely im- 
poſſible, to ſeparate the Duty and Felicity 
of intelligent Creatures, their Happineſs con- 
ſting in their being in the Order of their 
Nature, that is, of GOD it's Author, and 
their only Duty being faithfully to obey 
this Order. Yet theſe two may be conſi- 
dered apart, and mentally abſtracted the one 
from the other: And the laſt muſt be Au- 
terzor to, and in the Order of Things, muſt 
precede the former: So that when we in- 
vert this Order, and bring in our Happi- 
neſs, as the ſole Motive, or the preferable 
Motive to our Duty, we become guilty of 
the moſt groſs and blackeſt 1dolatry : For he 
who loves and worſhips the ſupreme Being. 
only becauſe his one Happineſs is thereby 

PaxT II. 11 brought 
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brought about, makes himſelf and his oy; 
Happineſs his ultimate End, and ſo place, 
himſelf in the Rank and Order that belong; 
to GOD only, and himſelf becomes his on 
Idol. He only can be ſaid truly to Lt: 
GOD, with a Lore undivided, and worth 
of him, who having /oved him, as tir x; 
Rewards and Puniſhments will carry him, 
goes on ſtil] further to ave him, loks al 
views of thele mercenary Motives, and els 
for no Fuel to tced the celeſtzal Flame, hut 


the unexhauſtzble Pulchritude, and Perk 
ons of the beloved Objeft. 


Propoſition XX. 


_ Charity, or the pure and diſintereſted Lite 
of GOD, and of all his Images in a prcpet 
Subordination, is the end of the Law; th: 


Accompliſhment of all the Graces, and the 


conſummate Perfection of Chriſtianit). 
Demonſtrat. On theſe Two, to wit, Ihe 
Love of GOD and our Neighbour, hang both 
the Law and the Prophets, ſays the ADU- 
RABLE AUTHOR OF CHRISTIANITY, 
and the Apoſtle ſays, the end of the Law 1 
Charity, if tue ſupreme Being is the ulli. 
mate Object ot the Eelicity of all intelli- 
gent Creatures, and Charity the mean to 
attꝭ ia this end, as is evident from the e. 
cecing Propoſition; thea is Charity the cou 
fummats Perfection of Chriſtianity, Ile 
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whole of Chriſtianity is nothing but Rules 
{or attaining this Love, or Meaſures where- 
by to remove the Impediments that hin- 
ler this Principle of Reunion (the ſource of 
Charity) from operating, or Means to deſtroy 
the contrary Attratons which diſturb the 
natural Operation of this Principle of Re- 
nion; Which wou'd of it ſelf, it not itifled, 
oppoſed, and counteracted, neceſſarily beget 
this Divine Charity, whereby the Soul wou'd 
inſtantly be united with it's Center, and 
ultimate End, the ſupreme and abſolute In- 
finite, q. e. d. 


Scholium. 


To this Doctrine of pure Love, there 
ire made but two Objections which have 
ny Weight or Force in them. The Firſt 


lis, that the Matives for Love and Obedi- 


ence, urged by Moſes and the Prophets, 
CHRIST and his Apoſtles, are founded on 
Rewards and Puniſhments, and that there- 
Dre without Blaſphemy, we are not to of- 
er at, or pretend to, more high and ſublime 
Mot ives or Principles, than the Friend of 
GOD, and the SON OF GOD, (the Stan- 


Yard in their ſeveral Diſpenſations, of Pu- 


fit / and Perfection) thought fit to preſs cr 


Ipropoſe. The plain and genuine Anſwer to 
bis Objection is, that the Author of our 
Ieing, who loves all his Creatures better 


H 2 that 
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than they can love themſelves, uſes all Mo- N ,v;nti, 
tives that are honeſt, laudable, and guſt, to ne 


gain them; he knows perfectly the Fran: ler ſtas 
and original Complexion of all his Creatures, 


has no 
and that in their lapſed State they mutt ments. 
alcend to Perfection by Steps and Degrees; W Under 


and Ware that ſome are to be wrought N Hο + 
upon by one Motive, others by another, and ect of 
that generally the firſt Steps are mounted N will 
by the Force of the Terrors of the Lind, N hongs 

before the Love of GOD is ſhed in their N l- 
Hearts. There are Babes in CHRIST, 15 app 
well as grown and perfeet Men, and their ingle 

Food (or Morives to Charity) muſt be as their N ra 

Years and Strength are: But our SAVIOUR NAA it 
tells us, we muſt love the I. ORD our 600, Y oreſc; 
with all our Heart , with all our Soul, uit. 


Love 
allour $ ct he and withall our Mind, and N heir 
it ſo, we ſhal 


have very little Love left behind YI thus 


for our ſelves, And his beloved Diſciple I In fin. 
tells us, iat perfil Love caſtei out Fear, N ay 
and conſequently Zope, that is, Rewards and lity 5 
Puniſhments, which are true, good, and JI er 
falutary Motives, tho? not the beſt. The ſe- Nd. 


cond Objection is from the impoſſibility ot 
Loving or begerting Love without a Re- 
gard to Rewards or 'Puniſhments, But this 
Objection ariſes from Ignorance of the true Y Ið 
Nature of this Affection of the Soul. Lowe 
is the Complexion of the Mill or Deſires, I Obje 
as was ſhown Prop. 15. it belongs to the 
unin- 


—— — 
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mninlightew'd Faculty of the Mind, the il, 


ind not to the enlighten'd Faculty, as the Ux- 
derſtanding is, and ſo naturally, and of it ſelf 
has no real Reſpect to Rewards or Puniſh- 
ments, which are Motives offer'd by the 
Underſtanding : We /ove, becauſe we will 
bye without Reaſoning, or becauſe the Ob- 
ect ot our Love is amiable, and not becauſe 
t will hurt or heal us. Love is blind, and be. 
ongs intirely to the Milli and not to the Ju- 
telleft. But paſſing this, as perhaps too me- 
taphyſical, Ianſwer, 2dly,as we may for one 
ingle Inſtant, and for one ſingle Act, ab- 
tract from a Reward, forget it, or counter- 
act it, (which no Body who knows the 
preſcindent Faculties of the Soul, and that 
Love and Rewards are eſſentally united in 
their own Natures can deny) ſo we may 
thus abſtraft again, and again, and ſo in 
Infinitum, and thus beget a Habit for what 
may once be done, may for any impoſſibi— 
ity in the Nature of the thing be done 
fir ever : This is Demonſtration. But I pro- 
cced. | 


Propoſition XXI. 


Ix all intelligent Beings, there mult be 
Faculties fitted tor all the ſeveral Ranks of 
Objects, in the Unzverſitas rerum; that is, 
unde there are evidently three Ranks of 

| H 3 Objects, 
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Objecks, in the Uni ver ſitas rerum to wit, 
the material Syſtem of Things, the iritual 
World of created Spirits, and the /#preme 
and 1 kr Infinite. Intelligent Beings muſt 
neceſſarily be fitted with Faculties ſuited to 
theſe three generical Ranks of Objects. 
Demonſtrat. This is evident from the ſe- 
veral different Mediums, which all infer the 


ſame Concluſion. 1. Intelligent Beings ate 


Images of the ſupreme Infinite, who alone 
perfectly comprehends and knows himſelfard 
all his Creatures, that is, all theſe threc 
generical Objects, inthe Univerſitas rerun. 
He has different Senſations and Perceptions 


(as far as Diverſity can be conſiſtent with 
his infinite Simplicity) 


ble Pertections, muſt of neceſſity have qua- 


different Objects. 
incumbent upon all intelligent Beings to- 
wards each other, and towards the /upreme 


Tujinite ; ſuch as Love, and Benevolence. 


Therefore intelligentBeings muſt be endow id 


with Faculties fitted for receiving the Im- 


prefſions, and to perceive the Effects of theſe 
Relations, elſe they wou'd be in vain : And 


theſe are two of the different Ranks of 


Ojects; 


ariſing in himſelf 
from all theſe three different Objects, and 


conſequently Faculties fitted for them: ¶ ire p 
Therefore intelligent Creatures, his Images, N ,,,;,, 
the Repreſentations of all his communica- 


are P 
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logous Faculties, fitted for all theſe three fux « 
2. There are Relations, | 
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Objects; and no Body queſtions intelligent 
Zeings, being fitted with Faculties for the 
third ; to wit, the material Syſte n or Things. 
. As to the /piriiual World, includrig the 
ſupreme and abſolute Infinite as its Head. 
The Principle of Reunion, whoſe neceſſicy 
11 intelligent Beings, I have now demon- 
trated, makes it abſolutely neceſſary, they 
hou'd be provided with Faculties fit for Com- 
munication and Union with the ſupreme Ju- 
fnite ; elſe, they were not ſuſceptible of that 
Happineſs which was the le End of their 
Being. 4. That which is the apodeicticł 
Demonſtration of the Truth of this Propo- 
tion, and at the ſame Time proves the 


J Diverſity of theſe ſeveral Faculties, to be as 


real as that of the Objects is, is the manner 
after which compounded intelligent Beings 
ire provided with Faculties tor the ma- 
terial Syſtem of Things. Material Things 


Je ere to them only through their 


enſes; they have a real and material 2d 
fux on thele, elſe they are not really per- 
ceiv'd; and all real Knowledge of material 
Things is convey'd into the Underſtanding, 
through theſe Senſes: Wherctore it is evi- 
dent, compounded intelligent Beings are 
endowed with a Faculty of perceiving or 


receiving material Things, thro' their Senſes, 


which is called Perception. Next they have 
Faculty of painting theſe Perceptions or 
H 4 their 
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their Images when the Objects are abſent, I differe 
and this is called Imagination, and Jaſtly, MI larly | 
a Faculty of combining and comparing the I jects ir 
real Perceptions of theſe materiat Things c. 
or their Images, and this Faculty is called 
Reaſon. And all theſe three diſtinct Ope- 
rations belong to the rational Soul, in 
order to fit it for Communication with the 
material World. Now by the Analogy of 
Things, ſuch like and /milar Faculties 
mult of neceſſity belong to the /pzritual 
art of compounded intelligent Beings, to 
fit them for a Communication with the two 
remaining Ranks of Objects; to wit, a 
ſpiritual Free ds and /prritual den ſes, Ina- 
gination and Underſtanding , for the ſpiritual 
World of intelligent Beings, and divine Sen- 
ſes, Perception, Imagination and *Onder- 
ez, tor communicating with the fi- 
preme Infinite. For this Analog y will perpe- 
tually hold good and true, from the Simpli- Y in Re 
city and Unity of the divine Nature,; to wit, I the I 
ſuch as the Faculties are by which we com- The. 
municate with the material World, ſuch th 
 analogically, and with proper Limitations, Y Nun. 
are thoſe by which we communicate with theft 
the World ot Spirits, and the /apremeInfinite. I fiſt, 
And as we {ce compounded intelligent Be- JF latte: 
ings have bodily Senſes, which ſolely be- Y 7, 1 
long to the material World, fo in the Ana- 
log.y of Things, they mult have Faculties 
| 2 different 
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different and diſtinct in themſelves pecu- 


larly fitted appropriated to the other Ob- 
ects in the Unzver/itas rerum. Wherefore, 


gc. q. e. d. 
Corollary. I. 


HE NCR we may conceive the Reaſon why 
in holy Writ, the whole Man is diſtin- 
gui ſhed into Body, Soul and Spirit; whence 
comes the Diſtinction of the natural and 

iritual, or inward Man, between the Law 
of the Members, and the Law of the Mind. 
Theſe Diſtinctions and Diviſions, I lay are 
eaſily conceiv'd from the toregoing Propo- 
ſition. For the Body and rational Soul 
belong to this material Syſtem of Things, 
and are fitted with Faculties for communi- 
cating with it, and is called the outward 
Man; and the follow ing it's practical Dictates 
in Rebellion againſt, and in Oppoſition to 
the Dictates ofthe Spirit, the inward Man : 
The eſſential Principle of Reunion, the Law 
of the Mind, which is fitted only for com- 
municating with the ſupreme Tnffvice I fay, 
the tollowing the practical Dictates of the 
tirſt, in Oppolition to the *Dzates of the 
latter, is called in the Language of the Spi- 
rit, the following the Law of the Members. 


Corol. 
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Corollary II. 


As there are three different Principles 
Orders, or Predicaments of Being; to wit, 
GOD the Creator of all Things, created 
Spirits, and material Bodies: do there are 
aualogically, in compounded intelligent Be- 
ings, three different and diſtinct Principles, 
adapted and appropriated, for communicatirg 
with, and enjoying theſe reſpective Objetts: 
Whereoft every one is endow'd with proper 
Senſes, Powers and Faculties, different and 
diſtiact from each other ; that is, as the mate. 
rial Syſtem of Things, is the proper Object 
of the Senſes, and rational Soul; and as this 
Principle is fitted with out ward Jer/es, Per- 
ception, Imagination, *Onderſtanding, and 
Will, So the Principle, whereby they are ht- 
ted to communicate with the created ſpiritual 
World, is endowed with inward Jen/es, [ma- 
gation, Underſtanding, and Will ; and the 
ſupreme Spirit, or third Principle, whereby 
they are fitted to communicate with the 
ſupreme uncreated Infinite, is endowed with 
inmoſt (ſo to ſpeak) Senſes, Imagination, 
Onderſtanding and Will; and all theſe in 
their primitive and origiual Conſtitution, in 
Subordination, Harmony, and Agreement, 
without Contrariety or Confuſion one with 

another. 
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RC 


another. This Corollary is as certain as the 


Analog y of Things is. 
Corollary III. 


HENCE we may deduce the true and ge- 
nuine Nature, and Extent, of the Degene- 
racy, Corruption and Fall of the human 
Race of intelligent Creatures, which conſiſts 
in the Confuſion Diſcord, Rebellion, and 
Contrariety of theſe different and diſtinct 
Principles one with, and againſt another; in 
throwing off that due Subordination, Subje- 
fFion, and proper Rank and Order, that 
was originally eſtabliſhed among theſe Fa- 
culties ; according to the Dignity of theſe 
different Objects; the Order of Nature, and 
the Analogy of Things, and following the 


practical Dictates, and Concluſions deduced 


from theſe rebellious Faculties. That is, 
when in this auarchical and rebellious State 
of human Nature, the Facultics belong- 
ing to the material World preſume to judge 
of, and determine the Nature of the Sub— 
jects belonging to the ſupreme Spirit; take 
the Government and Adminiſtration of the 
whole Man, which properly belongs, in 
the Order of Nature, to this third Prin- 
ciple; lead the other Principles as Slaves 
and Captiver, and force them to comply 
with the practical Dictates they preſcribe, 


{11 
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and deducein their uſurp'd Superiority; and 
under this compliance, begetting and produ. 
cing phyſical and durable Effects, the whole 
Order of Nature, and the material $y/tem 9 
Things, ſo far as theſe phy/ical and dural: 
Effects reach, becomes diſtorted, inverted 
and corrupted. 


Propoſition XXII. 


TuE rational Soul is not that Faculty in 
compounded intelligent Beings, which in 
the Order of Nature, and the Analog) | 
Things, is appropriated for the ſpiritual World 
(including the ſupreme Infinite as it's Head) 
Demonſtrat. Tho' this be a neceſſary (- 
rollary from the preceding Propoſition, vt 
ſince it is of great Conſequence to true d- 
vine Knowledge, to have it's Truth et 
bliſhed beyond all poſlibility of Cavs; | 
ſhall here ſuggeſt ſome other Mediums, ot 
{et thoſe already ſuggeſted in another 1: 
mit, from whence the fame Concluſion ma) 
be deduced. And 1. This is evident from 
the Nature of this Faculty, and the mai: 
ner of its operating. Reaſoning is the com- 
paring, or the conſidering the congruzty, 0! 
mncongruity of the Perceptions, ſuggeſted by 
the Senſes, or of the Ideas lodg'd in the 
Memory, or painted on the Imagination to 
one another; and Reaſon is the Faculty 
whereby 
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| whereby this is perform'd. Now the Senſes 
ſend in only the [nfluxes of material Things, 
and the Imagination and Memory preſent 
only their Pictures or Images, when the 
Objects themſeves are abſent ; and here is 
all the rational Soul can do. But nothing 
of theſe belong to the ſipreme and increated 


Infinite, nor the ſpiritual World, 2. It 


is acknowledged by all, and every one's 
Experience demonſtrates it to him, that 
the rational Soul is fitted for communi- 
cating with the material World. Now ſince 
Body and Spirit are precile and proper Op- 


poſites, it wou'd be as difſonant and incon- 

ruous in the Analogy of Things, that the 
this Faculty ſhou'd be the Principle of 
Communication with theſe two Objects fo 
widely diſtant, as that the Zye ſhou'd both 


hear and ſee. It is true, it may be faid, 
that the rational Soul might have been ori- 
ginally endowed with ſuch Energy and Ca- 


pacity, as to be fitted for communicatin 


| withboth JVorlds 3 but this is meerl gratis 
Dictum, and perfectly contrary to the Ana- 


bog y ot Things; it being impoſſible to bring 


| an Inſtance of Nature, where Things 1o 


widely diſtant, and preciſely oppoſite, are 


receiv'd by one and the ſame Faculty. We 
| tee in the Body, or loweſt part of the 


hu- 
man Compoſitioa that it is inſtructed with 


| Organs fitted for all the poſſible Ways, ma- 
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terial Things can act upon it. And thy 40s 7 
are not near ſo widely diſtant and ditteren Demo. 
in the manner of operating, as Bodies and not th 


thing can be in the Underſtanding, tha! 
WAS 


Spirits in their Natures are. 3. [There 5 {{przate 
a 'I'wo-fold Knowledge of material Things Body 
one Real, when the Thing it felt; and the I can ne 
real Action and Impreſſion thereof on on Senſes 
Senſes is perceiv'd : The other Ideal, wha we m 
the Image or Idea of a thing abſent in i Þ{cultic: 
{elf, is repreſented to, and conſidered on t Being 
Imagination: For Inſtance, the Heat, Ligii, N only! 
and chearful Influences of the Sun ſhining Ih, attain 
on us, are widely different from the view ¶ create 
and Conſideration of its Image, or Idea on [Pre 
our Fancy. In the Analogy of Things, aid We m 
according to the conſtant Order of Nati, from 
ſuch mult our Knowledge of ſbiritual Objets Upon 
be; to wit, the one veal, when the Objets ond 
make a real Impreſſion upon the propria that t 
Faculty; the other Ideal, when we frame comp 
a Notion ot its abſent Subſtance and Qu; the « 
lities. Now it is very plain, the rationd , Tin 
Soul is not fitted for this firſt kind of Wort! 
Knowledge or Perception of ſpiritual Ob. Þ 77994 
jects, ſince a great many phzoſophical and with 
learned Men, who have exerciſed this Fa- and 
culty in its greateſt Strength and Yigor, Þ % 
have deny'd the Exiſtence of ſuch Objects. raph 
4. Laſtly, That moſt certain and felt cvi- wr thc 
den metaphyſical Axiom; to wit, that 10. That 


ati. 
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IiL 
(was not firſt in the Senſes, is a certain 


Demonſlration, that the rational Soul is 


1 
not the Faculty in intelligent Beings, appro- 
priated to the ſpiritual World; tor every 
Body allows, that ſpiritual Beings, as ſuch, 
can never be convey'd, through the bodily 
'Senles, to the Underſtanding. And therefore 
{we mult either be intirely depriv'd of Fa- 
culties, for communicating with /pzritzat 
” Beings (that is, we mult be depriv'd of the 
only means of our ſapreme Felicity, and for 


- attaining the End, tor which alone we were 


created ; to wit, communicating with the 
ſupreme and abſolute infinite Spirit.) Or elſe, 
we mult be endow'd with Faculties diſtinct 
from the rational Soul for that purpole: 
Upon all which Accounts it is evident be- 
youd the moſt remote poſlibility of doubt, 
| that the rational Soul is not that Faculty in 
compounded intelligent Beings, which in 
the Order of Nature, and the Aualogy of 
| Things, is appropriated tor the ſpiritnal 
Wor!d : But that they are endow'd with a ra- 
tional Soul, and bodily Senſe, to communicate 
with the waterzat World, and witha iris 
and divine Senſes, to communicate with the 
ſupreme Infinite. So that the mention'd Me— 
| taphyſucal Axiom continues juſt and true, as 
| rihou*d according to the Analog y of Things: 
| That as material things are convey d to the 
| 7atinal Soul, through the bodily Senſes, fo 
2 ſpiritual 
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ſpiritual Things (thoſe that relate to ſu. 
preme Infinite) are convey'd through the 
divine Senſes, to the Spirit. q. e. d. 


Corollary I. 


HEN CE, in the Analogy of Things, as the 
L:ght of the Sun (that noble and glorioy 
Repreſentation, Image, and Vicegereut d 
the ſupreme Infinite, in the material Worl) 
is the Medium, through which materiul 
Things are ſeen and perceiv'd in our Syſtem, 
ſo the eſſential Light of the ſupreme Infuite 
himſelf, is the ſole Medium, by and through 
which, his Nature and infinite PerfeQtions 
are to be underitood, and comprehendet: 
And therefore, as certainly as the Sun ſend 
forth his Light on the whole mater 
World without Bounds or Limits, on tr 
Juſt, and on the Unjuſi; fo certainly, tit 
Sun of Righteouſneſs, the Pattern and d. 
chitype of our material Sun, ſends forth his 
enlightening and enlivening Beams on al! | 
the Syſtem of created intelligent Beings; 
and is, that Light which enlightens eve!) 
Man that cometh into the World. 


Corollary 11. 
HENCE it is evident, that he who wou' 


judge, determine, and purſue the practical 
Con- 
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Concluſions of theſe Determinations, about 
the Nature and Properties of iritual and 
divine Things, by his Reaſon, wou'd act 
35 incongruouſly, and contrary to the Ana- 
hgy of Nature, as he who wou'd taſte 
Colours (as ſuch) and look into Sounds. 
The higheſt that this Faculty can juſtly and 


congruoully pretend to in theſe Matters 
is from the known, certain, and experienced 
Nature, and Properties of material Things, 


(ro which the rational Faculty is in ſome 
meaſure adequate) by a proper Analogy: And 
from the Viſible's being low Images of the 


inviſible, and ſpiritual 3 to frame ſimilar, 


but imperfect Liteneſſes, and Repreſentations 
of theſe ſuperior Objects, their Natures 
and Properties, as We have endeavoured to 
do in the preceeding Propoſitions 5 and this 


really, and in fact, is all that Reaſon can do 
in theſe ſublime Matters. 


Corollary III. 


HEN CE, we may diſcover the Errors and 
Impieties of Spznoſa and Hobbes; and the 
Miltakes of a later Philoſopher, I mean (the 
otherwilſe' zngenzous) Mr. Lock. The firſt 
of theſe conſidered this univerſal Syſtem 
'f Things, as a kind of a Huge-brute-animal, 
ittuated by a fatal, neceſſary, unintelligent, 
undeſigning Principle; without either Wil- 
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dom or Choice. 


preſent State of Probation and Purificatiy, 
a Mixture of moral and natural Good and 
Evil, but) in its dzabolical and reprobated 
Eſtate : Not as groaning under its preſent 
State of Corruption, and waiting and pant- 
ing for the glorious Liberty of the Sour and 
Children of God,; but as it will be in an 
habitual confirm'd Eſtate of the Anarch 
and Rebellion of its Faculties one againit 
another. In a Word, he conſidered unn 
Nature only, as it is in the worſt of Men; 

or as it is ſuppoſed to be at laſt in a State 0 
final Impenttence, and harden'd Impiety; and 
this he took as his Original to copy after, 
and his Model, whereupon he was to frame 
his human Creature : And it muſt be a. 

lowed he has wrought it up to the Le 
The third conſider'd Man and his Fac 

ties; not indeed in their already r7eprobated 
and 'bell;ſb Eſtate; but as he really now 1, 
intheWorld, a Compoſition of moral and m- 
tural Good and Evil: And this State he hi 
very fairly and juitly repreſented ſo far asit 
goes. But then, either having no Notion, or 
at leaſt no Regard to his Higher Facultrs 
(which in natural and lapſed Man lye buried 
under the Rubbiſh of his preſent Sanne 
and Senſuality;) nor to his regenerated, rel. 


integrated and reſtabliſhed 20 ate, (to which 


The /econd conſidered 
human Nature (not as it really is, in its 
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he muſt be reſtored, before he can reach 
the End of his Being.) No, not ſo much 
35 to conſider Man as he really is, a fall'n, 
depraved, vitiated Creature, (in which State 


ed; his higher Faculties in ſome mealure 
erate at leaſt buried and oppreſſed 
by the Load of preſent Corruption and 
Senſuality : And all of them in a State of 
Anarchy, Rebellion, and contrariety one to 
mother.) I ſay, from having no Regard to 
thoſe other different real Eſtates of human 
Nature, his Accounts of its Faculties are 
lame and imperfett. His Principles when 
zpply*d (by himſelf or his Diſciples) to Sub- 
jects (to which Faculties are appropriated, 
higher than thoſe he elicits out of the meer 
lapſed State of human Nature) of a more 
elevated Order (ſuch as Chri/tzanzty and its 
boly Myſteries, Faith, Grace, divine Reve- 
lat ion and Inſpiration, and the Means of 
Man's Recovery) debaſe theſe into meer 
heatheniſh Morals, or human Philoſophy, and 
link the Oeconomy of the whole I Jae, of 
the Godhead, even below the poor Contri- 
vances and barren Speculations of many of 
the gentile Sophiſts, But thole who fully 
underſtand the Principles, and are convin- 
&d of the Truth of the Propoſitions, I have 
laid down, will eafily perceive the over 
of the Errors and Miſtakes of theſe tine 
| 1 2 etts 
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Fette of Philoſophers, and be able to 2 
ſwer their Arguments without my being 
obliged to detail them. 


Propoſition XXIII. 


Ix the Analogy of Things, and order d 
Nature, as the material World is to wniver. 
ſal Space its higheſt Limit and Boundary, 
ſo is the /prritnal World to the ſupreme aid 
abſolute Infinite, the higheſt Limit and 
Boundary of all Things. 

Demonſtrat. This is evident from Lemm 
1. with Prop. 9. and 17. There is a bau- 
tiful Analogy and Unilormity running thro) 
the whole Hen of Creatures. The Viſole 
and the Created are Images of the Inj 
ble and of the Tucreated. The Syſten of 
intelligent Beings are more exalted, more no- 
ble, and more immediate Images of the ſi- 
preme Infinite. The Analog y of Things runs 
quite through the whole Sytem of Crea: 
tures, up to their original Pattern ard A. 
chitype in the divine Nature, in a continu— 
ed Subordination and Scale, according to 
their reſpective Natures. The material 
World is an Image of the /piritnal World, 
Sas the piritual World is of the ſupreme 
Tnfinite. As infintte Space is the Locus and 


Boundary of the material World, fo is the 


ſupreme Iufiuite, the analogical Locus (in 
VION 
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a. vyhom they all live, move, and have their 

dg ging) and the Omega of all Things, i- 
ritual and material. And as Jpace is ſimilar 
Ito a /piritual Subſtance, ſo is that to the 
vine Subſtance, therefore, Sc. q. e. d. 
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HEN Ct materialand ſpiritual Subſtances 
are both of them extended; tor ſince the 
nd WW naterial World is to univerſal Space, as 
the piritual World is to the ſupreme In- 
fuite ; and ſince both Matter and Space are 
extended, fo allo muſt ſpiritual Subſtances 
he: And the divine UObiquity, and Omui- 


Ne preſence, not virtually only, but ſubſtan- 
„ally and efentially, makes it not unlikely 
mat there may be, in the divine Subſtance, a 
0 


Relemblance of Extenſion (lo far as a Reſem- 
. blance and Similitude of Subſtances can 


"> Y reach, between a relative Infinite, ſuch as 
. ui ver ſal Space is, and the ſupreme Infinite) 
„but infinitely more pure and. perfect, than 
a that of created Space is, or can be. 

0 

1 Corollary II. 


HEN CE Matter and Spirit are Oppoſites in 
cyery other Quality, except in that o Exten- 
fon; for ſince by Converſion of Ratio c, 
the material World is to the ſpiritual World, 
13 as 
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as infinite Space is to the ſupreme Infinite; 
and ſince theſe two laſt, to wit, aui ver ſil ply a 
Space, and the ſupreme Infinite, are o. 
polites in every other Quality, but in: es 
Reſemblance of Subſtances, and that too, at ligent 
an abſolutely infinite Diſtance, as is evident I 7y7ell 
at firſt View; therefore the 07her 7wo mut N ;-11;9, 
be oppolite in every other Quality but Ex. 
3 For tho? extended Matter be diu. 
ſible by being extended; yet Space is not | 
actually to be divided, or one part of i - 
ſeparated from another. Since it is the . anc 
ver ſal Locus of, and penetrates all Bodis: MW 
And it is in This Senſe, that the Oppoſition 
of theſe two Qualities in Body and Spirit 
meant here. 


Propoſition XXIV. 


By the Analog y of Things, and according 
to the order of Nature, a Spirit is an er- 
tended, penetrable, active, indiviſible, inter 
ligeut Subſtance. | 

Demonſtrat. By Def. 2. Matter is an e fed 
tended, impenetrable, paſſive, unintelligent, Þ hay; 
aruiſible Subſtance: And ſince by the pre- moi 
ceding Corollary, Matter and Spirit are in Sin 
cvery other Quality oppoſite, except in that reſf 
of Extenſion ; therefore in Place of all the I oth 
Qualities in the Definition of Matter, put- 4) 
ting their Oppoſites, excepting in that of ten 

extended 
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extended Subſtance, (for Extenſion muſt im- 


ply a Subject) and then a Iprrz will be- 


come according to the Propoſition, an ex- 
ended, penetrable, active, indiviſible, intel- 
ligent Subſtance. I have choſen the Word 


Intelligent in this, and its oppoſite Vuin- 


telligent in the other Definition. To wit, 
in that of Body, rather than that of Think- 


ing; becauſe Intelligence is the Source and 


Principle of Thinking, and expreſſes the 
hole of all the Faculties of piritual Sub- 
| ſtances. 


Corollary l. 


HE x ex, in Reſpect to their Subſtances on- 
ly, a material Subſtance is an infinitely 


\ condenſed or incraflated /p:rztual Subftance: 
And on the other Hand, a piritual Sub- 


ſtance is an infinitely rarity'd or refin'd 


material Subſtance. As we have it in Ho- 
ly Writ, there is a natural (or material) 


Body, and there is a ſpiritual and a glori- 


| fed Body. For ſince Matter and Spirit 
have the Foundation of their Qualities com- 
mon to both, to wit, an extended Subſtance : 


Since all their other Qualities are the one, 
reſpectively the Oppoſite or Negative of the 
other. Since rarzfy:ng any Quality in Bo- 
dy and Spirit, is ſubtracting from its In- 


tenſion and Energy; and therefore an infi- 
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nite Rarefaction of a Quality is ſubtracting 
it 2 ;p and there being no mean be- 
tween Penetrability and 1mpenetrabiltty, 
between Faſſivity and Activity, Diviſibility 
and Indiviſibility, Intelligence and Unintell;. 
gence,they being contrary and oppoſite; there. 
fore the infinite Rarefaction of the one Quz. 
lity is the Poſition of its contrary ; for tho" 
the finite Subtraction of a negative it 
lity (admitting no mean) puts nothing, yer 
the infinite traction ot ſuch a negative Qui. 
lity puts the affirmative (thus — 02 x — 
oO —= + oO. but — © Oo + —o—+0) ther 
tore in Matter, ſubtratting infinitely, all it 
poſitibe Qualities, or which is the ſame, 
(by the preceding Corollary) in Matter, fil. 
tratting iuſinitely the negative Qualities of 
Spirit, and then a material Subſtance wil 
become a /þ 


Intelligence. Theſe being lock'd up, and as 
| it 


— — 


t Were 


Subſire 
eflent1: 
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it were crampt, in this Condenſation of their 
Subſtratum (or the Subſtance in which they 
eſſentially inher'd,) thus 7 finztely compreſs? d. 
The Actuality (as tlie Metaphy/icians ſpeak) 
of theſe ſpiritual Qualities being thus ſhut 
up and impriſon'd, tho' their Porentality be 
not quite deſtroy'd, and thus a craſs, ex- 
tended, impenetrable, paſſive, darviſible, unin- 
telligent Subſtance is generated, which we 
call Matter; but when this Matter thus 
ſorm'd of a ſpiritual Subſtance, is again in- 


— W jnitely refin d and exalted; theſe Powers and 


© WW 2ualrties are unlooſed, ſet at freedom again, 
ts and exert themſelves as formerly, and thus 
c become what they were originally made. 
But we mult take care not to imagine that 
of any finzte Subtilſatiou, Diviſion, Refinement, 
Il or Exaltation of groſ Brute-matier, can in 


a I any the leait Degree, by any finite created 


Powers whatſoever, bring it to any but an 
f MW infinitely diſtant Approach to this State of 
c Heirituality; ſince it has been demonſtrated, 


. in the firſt Chapter of this Part, that no 


Finite, how great ſoever, can be any finite 
Part of any re/atzve Iuſfiuite how ſmall ſo- 


5 
e ever: No Power leſs than his, w-o out of 
| 


the very Stones cou'd raiſe (by Virtue of 
their original Potentiality) (Children to A. 
fraham, can out of material, bring ſpiritual 
Subſtances; or on the contrary, convert 
; | theſe into thoſe. 


Corol- 


2 


—_—— 
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— — 
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Corollary 11. 


SINCE in aſcending from material Sub. 
ſtances, there can be no ſuch thing, by th 


Analog y of Things, and Order of Nature 
as a Jump or Leap, from one extreme tz 
another, without paſſing through the inte- 
mediate Steps; and ſince in material Things 
there are Subſtances of all Degrees of Dex. 


Ether than Light. So in the 
there muſt be Spzrzts of all Degrees of Ne. 
rity ; the one Ser and Rank more pure and 


refin'd than the other in a perpetual Scal, 


till they aſcend ſo ncar the ſhpreme Inf- 
nite, as Creatures can approach their Cres: 


tor, or Finites the abſolute Infinite. And 


by the ſame Analog y of Things, as in the 
material World, theſe ſeveral Orders of Bo- 
dies, Earth, Water, Air, Ether and Light, 
have their proper Places, Elements, and 
Centers where they reſt, and whither they 
tend, and out of which they cannot be de- 
tain'd but by Yzolence; fo in the ſpiritual 


World there are Centers, Spheres and Ele- 
ments of ſeveral Orders of Hpirite, the one 
more pure and refin'd than the other, (the 
more pure {till penetrating the leſs pure,) 
where they reſt and continue, to which, 


by 


hiloſophical Painciples | 


*by the 
conhn 
tain'd 

on one 
' ticulat 
anothe 
till th 


ſuprei 
Hſten 


ſity and Rarity. Earth's more denfe tha Þ 
Water, Water than Air, Air than Ether, 
ſpiritual World, 


Sid 
card: 


Ire 


El. 
85 


2 


1al 


123 


of Religion. 


| by their ſpecifick Degree of Purity they are 


confin'd, out of which they cannot be de- 


tain'd but by Violence; all in a Subordinati- 
on one to another, depending on their par- 
{ticular Degrees of Purity, penetrating one 
another without Confuſion or Contraricty, 


'till they arrive as near as poſſible to the 


* ſupreme Infinite, who penetrates the whole 
* Jy/tem of Creatures. 


Corollary III. 


SINcE by Prop. 15. the Deſires are the 
cardinal Faculty of intelligent Beings, infi- 
nitely active and powerful, belonging to 


that Principle in them, which is appropria- 


ted to the ſpiritual World. By theſe De- 
fires therefore, thoſe of the fame Element, 


and fame Degree of Purity, are enabled to 


communicate one with another: But ſince 


the more pure penetrate the leſs pure; but 


not vice verſa (as is plain from Corollary 1. 
of the preceding Propoſition,) the more pure 


may penetrate the leſs pure, contrary to their 
| Deſires 3 but not vice verſa, this Superio- 


rity of the more pure, over the lets pure, 
being a necellary Conſequence of the greater 


Degree of Purity and Perfection. For as in 
the material World, the Sun purities and 
| rarthes terreſtrial Bodies, the nearer they 
approach, or are brought to him: And at 


I laſt 
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laſt converts them into his Subſtance. So in 
the ſpiritual World, the Sun's Pattern and 
Architype, the Sun of Righteouſneſs ren- 
ders thole Hirits the more pure, penctra- 
ting (and as it were dezfies their intimate 
Subſtances) whoſe Elements or Region i; 
neareſt him; by which they more nearly 
partake of his Nature, who penetrates the 
Whole Hyſtem of Beings. 


Corollary IV. 


HENCE, ſince the ſupreme Spirit in com. 
pounded intelligent Beings is more pure (as 
being the higheſt Principle, and that Breath 
of Life, which they had immediately from 
the divine Subſtance) than the rational Soul: 
the fr /t penetrates the latter, and the li. 
ter is but the Medium, and is it ſelf but 
of an intermediate Nature, between the two 
Extremes, Body and Spirit, coupling them 
together by its intermediate Subſtance : And 
1a their primitive Order and Inſtitution, they 
were in a que Subordination one to ano— 
ther: The Body to the rational Soul, and 
both to the ſupreme Spirit; and in this 
Subordination, preſerv'd and maintain'd, and 
diligently cultivated, according to their rc- 
ſpective Dignity; in the Wills obcying 
and approving of, and in the whole com- 
pound”s puriuing the practical Euere 2 
2 uce 
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duced in this State, did the original Retti- 
| tude of theſe compounded intelligent Beings 
conſiſt. And in the Contrariety, Contradi- 


crion and Rebellion of theſe different Prin- 


ciples one againſt another, in the Hill's 
| obeying and approving of, and the whole 
| Compound”s purſuing the practical Conclu— 


ſions deduced under this State of Anarchy, 
does the Fall, Lapſe, and Degeneracy of this 
Het of intelligent Beings conſiſt. And for 
the reſtoring, rectilying and re-eſtabliſhing 
the primitive Order and State of theſe three 
Principles, to an habitual and laſting Sub- 
ordination, was the Incarnation of the 4 
vine LOGOS, and whole Oeconomy of the 
Redemption of Man. 


Corollary V. 


HEexCE, the ſupreme Spirit may be dark, 
dead, and almoſt quite obliterated, as to its 
ouvert Acts (the Principle it felt being et- 
ſential to, and interwoven with the molt in— 
timate Natures ot all intelligent Beings,) 
when the rational Soul is full oi Ideas,, Pic- 
tures and Images of Things. And on the 
other Hand, the ſupreme Spirit may be tull 
ol Light, Brightneſs, ſitbſtantial Knowledge, 
Joy and Peace, when the rational Soul is 
but weak, faint and languid, and almoſt 
void of all Ideas and Images; theſe being 

not 
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not only ſeparable, but at laſt to be a&ual. 
ly ſeparated. (So far at leaſt as the Acts of 
the rational Soul can affect the ſupreme 
Spirit,) when the LOGOS (that- eternal 
and eſſeutial Word of God which is quick 
and powerful, and ſharper than a two-eaged 
Sword ſhall pierce, to the dividing aſide 
the Soul and Spirit, 


SCHOLIUM GENERALE. 


Trvs I have endeavoured to give ſome 
faint and imperfect Images of the higheſt and 
molt ſublime Speculations of Religion and 
its Philoſophy, in the preceding Propoſ- 
tions and Corollaries. And tho? I am ven 
far from thinking they are even juſt and 
compleat Images, and ſuch as might be 
draw from the fame Principles, by a more 
Skiltul Hand: Yet I am fully convinced, 
the Propoſitions and Corollaries themfelve 
are true and juſt, as to their Subſtance, 
whatever may be in my Way of explain- 
ing or demonſtrating them; ſo far at leaſt, 
as Reaſon can find out the Truth in ſuch 
ſublime Myſteries, I am alſo well fatists 
ed that Reaſon can with any Propriety 
or Juſtneſs apply itſelf to Objects, to 
which it is not adequate and appropriated, 
after no other Manner, but by ſuppoſing 
thoſe Objects, to which it is adequate, Imd- 
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a. ger or Repreſentations of thoſe other Ob- 
of ſects, to which it is not adequate; there be- 
n ing no other poſſible way for Reaſon to find 
1a Medium of its Knowledge of Objects, 
ic Þ that are convey'd to the rational Under- 
2d ſtanding, by none of the bodily Senles, 
ler (as the proper Objects of its Faculties are.) 

And there being an abſolute Neceſſity from 

the Simplicity and Uniformity of the divine 

| Nature, and of his manner of Operating, 

that all his Works ſhou'd be Reſemblances 
ne and Images one of another, (more or leſs 
il W pertect, according to their reſpective Natures) 
and alſo of himſelf, their 0r2g:nat Pattern 
and Architrype. This manner of Reaſoning, 
and this Medium of rational Knowledge, du- 
| MW ly inſtituted, mult be juſt and true, as far as 
x it reaches. And thus far Reaſon can go, bh 
and not one ſtep further in the Know- 4 
| W ledge of ſuperior Objects; it can frame and ; 
form Images of theſe ſuperior Objects, from 
„ what it finds and certainly knows of the 
material World, to which it is in ſome 
„ meaſure adequate. {mages I fay, not me- 
laphorical only but real and phyſical, as a 
Statue repreſents a Man, a Picture in 
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Miniature, one from the Lite, as a Seed 
) Þ (which is really the Plant it ſelf in little) 3 
, & does a grown Plant, or an Embryo, the adult 0 
Animal: This is the Boundary of Neaſon bf 
in theſe ſuperior Objects. And it is very 
J obſer- 
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obſervable, that there are various Images in 
Nature, and in the zutellectual Species f 
Things (fram'd upon what the Senſes have 
already convey'd into the rational Under. 
ſtanding) of all the moſt unconceivable, 
the molt abſtruſe and ſublime My/terzes ot 
Religion and its Philolophy ; each ſupericr 
to another. Can there be a more perict, 
noble, or lively Image in this lower World, 
of the divine Nature, Light, Benigni, 
Greatneſs, and Power required, than that 
of the Sun, in reſpect of our planetary H. 
ſtem. His Beams ſhine, and are tranimit- 
ted through all the planetary and cometary 
Regions, even into the Sy/tems of the fixd 
Stars. He attratts all the Planets and 0. 
mets in our Syſtem, and is the Source of 
all their regular, uniform, and conſtant Mo- 
tions and Influences. He warms, cheers, en- 
livens, and fertiliſes all the Elements, Ve. 
getables, and Animals ; and is indeed the 
material Deity of this inferior World. | 
there not a plain and obvious Image ot the 
EV ER-BLESSED-TRINITY IN UNITY, 
in every Order of Creatures ? In the three 
Dimenſions of Bodies? In Nature's never 
riſing above the third Dimenſion in het 
regular Operations, as was ſhown in Scho- 
lium Prop. 12 ? In the three infinite Pow- 
ers of anzverſal Space? In the three geic- 
rical Diviſions of Objects? Matter, created 
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Spirit, and the ſupreme Infinite in the three 
Diſtinctions and aui ver ſal Principles that 
comprehend the whole of material intelligent 
Beings? The Faculty, Object, and the 4 
ity or Incongruity between theſe? The Pro- 
Lane and Ignorant may make a jeſt of this 
teruary Chain, and alcribe it to Chance or 
Fortune. But the Analogy of things, and 
the regular Uniformity in Nature, make it e- 
vident to a Demonſtration, that it muſt have 
had its Riſe in its 0r2g2nal Pattern and Archi- 
hype, the divine Nature, Even the eternal 
Generation of the ſecond Principle in the 
Godhead, of the firſt, and the eternal Pro- 
ceſſion of the third Principle from the #7 /? 
and /econd, comes evidently out of this au- 
logical Ternary, when elevated to its Ori- 
gin in the divine Nature; as was ſhewn in 
geholium 2. Prop. 17. And the Impoſſibility 
of increaſing or multiplying the divine and 
ſupreme Infinitude, even by it ſelf, ſo far as 
that it is uncapable of Increaſe, or Diminu- 
tion; as was ſhew in Corollary 2. Prop. 12. 
pictures forth the Unzty of the divine Na- 
ture, in theſe three Relations of the whole to 
the whole. How noble a Repreſentation in 
created "Things, is the auiverſal Space of 
the divine Ubiquity, Infnitude, and ſpiri— 
nat Nature? How lively a Picture in the 2#- 
tetlettnual Species of things, of Creation, or 
ot Gods producing the things that be, out of 
PART II. K the 
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the things that were not, is that Propoſitin MCorrup 
: 


demonſtrated Coro. 1 — be Go 
2. Prop. 2 II-III iG Lig 
X0= © NO. or®@+©+©0+©0+0@ G. 
= wO X '="@ 7 The Prod 


tion of a Plaut from its Miniature in tig 

Seed; and of an Animal from an Animalcil, 

is an aſtoniſhing Repreſentation of the Re. M Of th 
{urrection of the Body. Theſe and m 

ſuch Relemblances, and Images in Natur, MW 

in the ſenſible and vi/ible things, and inthe Wl x 
 antelletfual Species of things, demd WW F 
through the Senſes ; might be brought to - the 
ſtrate and confirm the greateſt Difficultis di Nand = 
molt abſtruſe Mylteries of Religion, and is Nan aſe 
Philoſophy. So certain and unſverſal i the , a 1 
beautiful Analogy of Things, and fo cul N Hon 2 
has the kind and bountiful Author of our | 


1 
Beings been, to ſupply us with Evidence in Iz. 5 
our /ower Faculties, and lapſed Eſtate, of ¶ theſe 
thoſe Truths he requires us to belicvc and Wy em. 
receive. The h and compleat Conception I x 
and Knowledge of which belong not but to 14 


our ſperiom Faculties, and to our reſared I . if; 
. . * i | v gc 1 

and re-eſtabliſhed Eſtate. May we then prop 

uſe the Aſſiſtances, NReaſonu, and the di. 

vine Bounty, has afford:d us, (I may al- } 


3 N 
molt ſay, even beyond and out of their na-. 

; AWE Lf 
tural Order) tor increafing our Faith, cu, he 
tivating and expanding our /#perior Tacul. $4 
tes, relcuing us out of our Degereracy and 
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Corruption, into the glorious Liberty of 


the Sons and Children of God, and then, in 
his Light we ſhall ſee Light, Amen. 


an_— 


CHAP FL: 


07 the USE of the eArithmetick for 


Inſimtes. 


1. I N arithmetical Progreſſion ; in which 

let 4 denote the firſt, v the laſt term, 
x. the Difference, f the Number of Terms, 
and S the Sum of all the Terms, which in 
an aſcending Progreſſion are 4, a+ x, 4 +2 
x, 2 +3 K, Sc. but in a deſcending Progrel- 
jon 4, 2 — x. 4—2 K, 4 —3 Xx, ©c. 

Having any three of theſe five 4, U, x, f, 
2. you may find the other two by help ot 
theſe ewo Lemma's. | 
Lem. 1.7 V=a+t x—x but == HX -x. 
Lem. 2.S S HNA when it deſcends. 

[ ſhall here only treat of aſcending Pro- 
greſſions, judging thole that deſcend as not 
properly belonging to the Arithmetick of 


F latinices. 
Now in aſcending Progreſſions both ? and 


Y are inhnite. 


Therefore Corol. 1. % — xꝰ in the Cale of 


And Corol. 2. }2S—t VI Infinites. 
SEE Becaule 
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Becaule Infinites are not all equal, but vary 
in their Ratio's to one another, as much as f. 
nite Quantities do; therefore to avoid Con- 
fuſion, I ſuppoſe v=o x 1=1-HI+1+1+ 
I 1 Sc. 00 1 I 
So from Corol. 1. t = * = X—=— 

*X * x 
I I I "1 I 
= Ce. 


—— 


4 
x * x * x 
Oo * 
Prop, i . This follows from ſubſtitu- 
2 * 


OO 


ting the Value of 7, vig. in Corol. 2. 
"x 
Examp. 1. Let x = 1. then 1 +2+3+4 
2 


OO 


＋5 Sc. 2 = , that is, the Sum of al 
2 
the natural Numbers continued in nfinitum 


is equal to halt the Square of Infinite: And 


here it is to be noted, that in this Cate only 


f—=V= oo XI=1--I--1i--l--1 Gc. 

Eæxamp. 2. Let x , then x +1 3 +i+ 
22723 ＋32 Sc. - = & * = to the Square 
of Infinite. 

And thus may you find the Ratio between 
the Sum of any alcending arithmetical Pro- 
greſſion, and the Square or Infinite; a nd note 
tat by infinite, is always underſtood Infinite 

in 


which 
rithm 
Ex 
numb 
the 8. 
+7 0 
97 


Theſe 
Lem. 
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in General, or Infinite oſ the ſimpleſt Nature 
and loweſt Degree, I-II -i, Sc. unleſs 


it be otherwiſe expreſly declared. 


I 
Corol. o + —— is the Root of a Square, 
v 2X | 

which Square is equal to the Sum of any a- 
rithmetical Progreſſion aſcending 1nzr finitumm. 
Examp. Let 2, then® X 2 (or an infinite 
number of ) is the Root ota Square equal to 

the Sum of that Progreſſion, VS. 1 +3+5 
+7 Ge. = 4 +3 1 Ge. 
orol. 2. Let a=o0 u, V= oo M.t= o p. 
Theſe values of a, v, t, being ſubſtituted in 


— — CO 


Lem. 2. will give you 2g = oP X oo 72+ oo 1 


— ũ— ——— —2—— — 


oo *X mn u 
=00 * X ppm, Or 5 = —— ——-—, and 
2 
7 — 74 
as you may 


2 
. 


the common Difference x — 


caſily find from Lem. 1. i 


You may expreſsthe Sum S other wiſe, for 
U—4a UV — 4 


t= by Lem. 1. Therefore X 
x | x 
K | 1 v — 47 
r = by Lemma 2d that is 5 = ——— 
i . 2 XG 


Y n ——00 zu On An m un 
N ns" 


—— 


2X 7x 
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Corol. 3. From Prop. 1. and Corol. 2. iti will ha 


evident that in two arithmetical Progreſſio ;$ infin 
| the SU 
| whoſe 
| Differ! 
| Numt 
Progr. 


| Probl 


having the ſame common Difference x, the 
Sum of that whole Terms are infinite, 1s tr 
the Sum of that, whole Terms are finite, 
m u to. For the Sum of the firſt, hy 
Coro. 2. is O X 10? u | 
, x the Sum of the other, by Prop. 1, 

2 * 
is o x. 

Corol. 4. From hence may be ſolved ti 
Problem. Any arithmctical Progreſſion beig 
given as a, a+x, a+2x, a+3x, Sc. hct 
terms are finite; to find another conlilting d 
infinite Terms, that {hall have the ſame Di 
terence æ, and whoſe Sum ſhall be equal tot. 
Sum of the given Progreſſion. Solution. n 
—#* — 1 from Corol. 3. & ex hypothi. 
Therefore n = iu; ſo to find #2 andy, 
is an indetermin'd Problem, whoſe Solution 

6 
by the known Methods 22 = will give you —, 
e*—! 


7. — 
2 1 


where e is any Number (/\1) taken u 
Pleaſure. So then theſe Values ot ®» 
and z being ſubſtituted in the Values ot a and 
v, OI Corol. 2. will give you the firſt Term. 


T7 2 1 
N and the laſt = = 


and calling the common Difference x, you 
I 


UC — 


Ex 


| 4-3-+ 
| therec 


| taking 
| 272 = 


3 


ol Co: 
(20 X 


nera 
Quart 
of in 
ther 


Rat! 
Ma 
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ts will have a Progreſſion, each of whoſe Terms 
ois infinite, and whoſe Sum {hall he equal to 
tee the Sum of any other arithmetical Progreſſion, 
o whoſe firſt Term is finite, and the common 
% Difterence x; and becauſe e is an arbitrary 
Number, rherefore you have as many of ſuch 


| Progrefſions as you pleaſe, to aniwer the 74 

Problem. | 5 
Examp. Let the given Progreſſion be 1-+- 2 1 
JZ ＋A＋õ Sc. where x -= 1, ſo the Sum 25 
thereof is =0o Xx (as in Ex. 1. Tb. 1) now ip 
UH 33 (4 
taking e=2, you Will have 2 Sc. 0 
» 

l 1 NN 

= which from the fecond Expreſſion WI 

of Corol. 2. will give the Sum of the Series 1400 
mn 11.38 
(0 X 5, 1 0 5, 25-0 4, 3 Fo , Ge) i 

WM * —» 25 16 | 


* - — 
OR 


— — 
r 
e — 


I res — 
— 


$8: 2 * i} 
the fame with that of the given Progrefſion 10 
conſiſting of finite Terms. 41 
S$chol. The Problem may be made more ge- pit 
acral, and the Solution as ealy, if it were re- 0 
gquired, thar che Sum of the Ser1.s, conlilting Na 
( of infinite "Terms, ſhould be to that o the o- | 
ther conſiſting of finite Terms in any given 
| Ratio of 7*to , for then it mult be to find 
n and u, ſuch that a -, I: 155, 
1 7 La © "mou 
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Prop. 2. Let all Things be as in Prop. 1, 
except the laſt Term, which here we ſhall ſup- 
pole V= 


+0 1 1 
oo u, in which Caſe 1 075 00:2 = 
2x 
Examp. 1.Letu=2,x-==1;4==1,fo the Pro. 
greſſion will be 1, 2, 2, 4, 5, Sc. till the |} 
'Term be o 2, I ſay the Sum Ia A;, 
Sc. S =o ? X 2=doublethe Square of li. 
finite. 

d. II. Ix geometrical Progreſſion, let a 4 
note the firſt, and v the laſt Term, the Ratio 
ot the Terms, that of 7 to , , the Number, 
and S the Sum of all the Terms of any geo- 


metrical Progreſſion, which will be «, 
%%% 


—— — 


636—ͤ a w-————_—___ _—— 


7 7 5 
7 . 7 ˙4 


Of theſe five Things, vi. the firſt Terms, 


7 
the laſt Term v, the Ratio ofthe Terms , tlc 


sS 


number , and the Sum of the Terms E, hav- 


ing any three, you may find the other two by 
theſe ewo Lemma?s. 


F="[{t— 1 
7 
7 


Lem. 2 s Tra gr re 


From 


„„ 


— 


From 


when t. 
. 


But v 


when 7 


he 3 = 


Caſe 
the Nu 
Term 

Pro 


whoſe 
Term 


finite « 
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Rat1 
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. 


when 75> es, then 
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ra- 


r 


| From Lemma ad. it follows that 8 


24 


hen the Progreſſion aſcends, that 15,w hen 
7 2 9. | 


But when the Progreſſion deſcends, that is, 
Nom Lemma II. it will 
SU—rA 

be 35 = —— 

| r 

Caſe 1. In deſcending Progreſſions where 
the Number of Terms are infinite, the laſt 
Term v will be So. 

Prop. 1. In all deſcending Progreſſions 
whoſe Number of Terms are infinite, and firſt 
Term finite, the Sum of the Progreſſion is a 


* 
finite quantity, vi. 2 
7—5 
þ 92 
Corol. 1.Leta=r, then 2 * 
Examp. Let r=1, 5 =}, then I- 2-4 
7˙2 
a TT Oc. =2= == & 
Pp —S 
Prob. Having the firſt Term a, and the 
r 


Ratio of the Terms 7 ofany geometrical Pro- 
greſſion deſcending in iufiuitum, till W == © tO 
find another Progreſſion deſcending in 2nfinz- 
tum,whole firſt Term ſhall be any given me 

cr 


n 
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— — 
_ — 


ber 6, and its Sum equal to the Sum op th. 
given Progreſſion. 
Sol. Let mn to n be the Ra tio of the Fery 
r.4 


of the 8 ſouglit; now IS the 
+ 4. nom} 
Sum of the given Pr a e by Prop. I. a0 
n 6 
for the ſame reaſon muſt be the Sum oftle 
n 1 
Progreſſion ſought, therefore fr 15 the Cond. 
2 r 4 


tion of the Problem fought 
. mn u½ Vs 


(m NH- N 
hich gives n= „where 4, 7, 
7 4 
are given, and may be taken at Pleaſure; aid 
ſo you have ꝝ from this Equation; and conf: 
quently the Progreſſion fought is found 
a Progr ſſion is found, when you have the fi 
Term 6, and the Ratio of the Terms a ton 
Example. F 
: a m=3(= -b) forhe Equarion| wil vine 
„ therefore IAA Sc. =; - 
And here it is to be noted that fince #2 | 
taken at Pleaſure, the Problem is indetermi 
ned, and ſo you may hind as many Frogrel: 
ons as you pleaſe, whoſe Sum ſhall be equal 
to the Sum of any given Progreſſion. 


Schol. 


1% Þ 


on ſe 


r a 


— —— 


P —S 


Mm XA 
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lure. 
Ca 
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DU wil 
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vaniſ 
Bu 
in all 
en V. 
Lern 
geom 
ence. 
the t 


— . 


greſſion 
on ſought 


of Religion. 139 
S$:hol. The Problem will be more general if 


v— — 


it be required that the Sum of the given Pro- 


* a 


be to the Sum of the Progreſſi- 
14 


mm b 


in any given Ratio / to & v. 
nu 
A4 mb 


„: 65: , which gives 2 = 
4 „1 


mXark+bhbs —bhr 
ae Wh where z is at Plca- 
lure. akr 


Caſe II. In aſcending Progreſſions, whoſe 
number of Terms are infinite, the laſt Term 
v will be =o Xe; but firſt 1 ſhall conſider 
theſe Progreſſions in which © == 1, that is, 
where the laſt Term is an infinite Number 
of Units. | Th | 

5 SU 


Prop. 2. K ) for 4 
r S— 7 


vaniſhes, becauſe à is infinite, and v infinite. 
But here it is carefully to be obſerved, that 
in all theſe Progreſſions it is neceſſary to make 
2 , ſo that * will be the firſt and i the ſecond 
Term of the Progreſſion ; and indeed in all 
geometrical Progreſſions, there is a Conveni- 


ence of expreſſing the Ratio of the Terms by 


the two firit Terms of the Progreſſion. 


This 


— —xů — — ww — — — 
3 8 
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— —— 
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S 
This being premiſed, it is evident that — j; 
FOES 
the infinitely ſmall and equal part, of which 
infinite Number gives the Sum of any geo. 
metrical Progreſſion aſcending in infinitun 
S 


* 


Eramp. 1. Let r=1; Z, then - 
t 
— Which ſhews = 00 N 27 that is I3+g+ 
27 + 81 Sc. =3 K &c. 
3 
S— 7 


27 8 


Ergo & = & X 3, that is, IE A 
Sc. = 3-+3 +3-+3 Sc. 

Problem. Lo find a Progreſſion, which (hal! 
haveany given Numbcr (a) for the equal Part 
of which its Sum conſiſts. Solution. Letr be 
the firſt, and s the ſecond Term of the Pro- 

9 7 
greſſion ſought, then (becauſe — is the e- 
317 
| D 
qual Part for every Progreſſion) — = 
which gives = S—7 
* 4 


, lo taking the firſt Term 7 at Pleaſure, 
i 
| * 4 
the ſecond ſhall be —. 
— a 


Exam 


Hi 


| Exa 
ſhall b 
king 7 


that th 


ing, t 


to tht 
hrit, - 


| {lon ; 


the P 


| SUM 


Sum 
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Examp. To find a Progreſſion whoſe Sum 


| ſhall be = &o X 2. In this Cafe 4 = 2, ſo ta- 


Ya 


king t, it will give — = 2 which ſhews 


4—1 


that the Sum ofa Progreſſion, hoſe firſt Term 
is i, and ſecond Term is 2 = oo 2, or 1+2-+ 


4-+3 Sc. =2+2-+2+2 Gc. 
Scholium. Becauſe „ is taken at Pleaſure, 
therefore you may find as many Progreſſions 


as you pleaſe, whoſe Sums ſhall be all equal, 
becauſe each of them is — oo X 4. 


Prob. 2. Having any Progreſſion aſcend- 


ing, to find another whole Sum ſhall be equal 
to the Sum of the given one. Let r be the 


firſt, the ſecond 'Term of the given Progreſ- 

ſion ; and u the firſt, » the ſecond Term of 
4 

is the 


the Progreſſion ſought, then oo X 
S—7 
2 
Sum of the given one, and o Xx —— is the 
an- u 
Sum of the Progreſſion fought, E720 o X 
s 2 
—_— 5 
S—7 mM — 1 
LY 2 | Y 12 
= which gives 2 — 
§— r mu S 
be taken at Pleaſure, and ſo you have 2. 
Schol. 


Or 


yn may 


— — 3 
* . 


_ —_— 2 722 — — - 2 , 2 4 
I 7 — 


„* 
= ng 2. . 8 * 2 
PPP ; 
— — rr 
. "= — 


* 
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—— 


Schol. So may you find a Progreſſion, hose 
Sum {hall be to the Sum ot the given one, in 


— — — — 


the Cc 


1 
any given Ratio h to &, tor then. —:: %%. y 
p, 
DIE edt ds |. 
m NIS THE | Ex6 
Hi: ſo that 2 — —— 2, 3, 4 
sh 15 call 


$. III. Before I proceed to other Progreſſion; MW mon 
it will be neceſſary to ſubjoin ſome Thing, vi, 


which were omitted in I. concerning arit the S1 
metical Progreſſion, and which ſhould have 
immediately prececded 2. Co1 
I 

Lemma. æ =o * X—,whenv=oo X1.by have 

| 2 * E, 2, 

Prop. 1. of § 1. bx; 3, 
Prob. Having the common Difference x, and be ec 
the laſt Term Vv— oo X 1 of any arithmeticl So tl 
Progreſſion ai-ending in 2nfinztum 3 to finda- ther 
nocher arithiericar Progreſſion, whoſe Sum nitel 
{hall be equal to the Sum of the given one. y“ 
Let e be the common Difference, oo X # the I 1 ta 
laſt, and y the Sum of all the Terms of the inde 


7111 
Progreſſion ſought; then y OO — : by 
2 C 
I 
Prop. 2.0ty 1. Now becauſez —o - is the 
2X 


Sum of the given Progreſſion, therefore bo 
2 the 
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6tꝛ.„ſ 


i 70 
the Condition of the Problem — , fo e 
24 2 


un; you may take # at Pleaſure, and fo you 
have e and conſequentlytheProgreſſionſought. 


Lamp. 1. Let the given Progreſſion ber, 
2, 3, 4, J, Sc. to oo +1, where & =I, fo eu 
1, calling #=2, you have eg for the com- 
mon Difference of the Progreſſion ſought, 


| 01S, 1,5,9, 13, Sc too Xx 2. I ſay then that 
the Sums of theſe two Progreſſions are equal. 


e 
Corol. 1 ſo taking e at pleaſurc you 

y X 
have z, as in the former Example, if you call 
e, 2, then 2—v2, ſo the Progreſſion ſought is, 
I, 3, 5, 7, Sc. to oo Xx 2, whole Sum ſhall 
be equal to 1-+2+-3-+5--6 Sc. to o X 1. 
So that in folving this Problem, you may ei- 
ther make the common Ditterence, or the infi- 
nitely tmall Part (2) of the laſt Term, what 
mu pleaſe ; and becauſe one of the two may 
e taken at Pleaſure, therefore the Problem is 
indetermined, and conſequently you may find 
as many Progreſſions as you plcaſe, whoſe 
Sums ſhall cach of them be equal to the Sum 

ol the given Progreſſion. 

Scholinm. inthe fame Manner you may find 
as many Progreſſions as you pleaſe, the Sum 
of each of which {hall be to the Sum ofthe gi- 
ven one in any given Ratio of {+ to h; for then 

71 14 
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2 6 | 
" BOW 3 
* k :h, which gives ke =hx ; fo thy 
of theſe two (ei) taking one at Pleaſure, 
you have the other from this Equation. 
Problem. 2. Having the Sum oo * X q ofany 
Progreſſion, to find another that ſhall have! 
given common Difference e, and whoſe Sun 
{hall be equal to the given Sum. Let oo Xx 


the laſt Term ofthe Progreſſion ſought, then 


1 | 
its Sum wll be=oo X - therefore by th 
2e 
Condition of the Problem———. ſo that a 
2 e 


+ 2eq : but, eandg are given, therefore 25 
known. 

Examp. Let q=1,1t is requir'd to find a Pro- 
greſſion whoſe Difference {hall be 1, and its 


Sum =o XI or the Square of infinite; now | 


becauſe g = 1, and e= 1, therefore , 
ſo that oo X v 2 ſhall be the laſt Term ofa Pro- 
greſſion 1, 2, 2, 4, 5, 6, 7, Sc. whole Sum 
{hall be—o ?; but by Examp. 2d. of Prop 1. 
of Y1. if ==, and v oo, then the Sum 
SO, Ergo 1--2-E3+4--5 Sc. to o X 
V2 =I 221 Sc. to oo XI. 
Examp. 2. Let 1, and e=2, then 21 = 
4/2, ſo that a Progreſſion whoſe common Dis 


2 ference 


ſerenc 
its Sur 


10 F== 


neithe 
metric 


| nite N 
dittere 
I (hal 


Ar 


0 
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ference is 2, and laſt Term o XV ſhall have 
its Sum So * X (by ex. 1.pr. 1.) 12+ 
3＋ 45 Se to o. 3 
| I eXe+1T 

V. Lemma —== err 

1 II 2 

Xe xe I X e-+2X73-þeX e-þ1 Xe4+2 
1 FEY + 8 

X e+3 X7++eX £+I X e+2X e+3Xe+ 
F X 4 2X3X4X5 

x 75 Sc. 
| Let us now conſider the various Progreſſions 
that will ariſe out of chis Series, and what rela- 
tion they have to infinite in general or o X 1, 
and that I may proceed diſtinctly, I will re- 
ſolve it into ſeveral Caſes, beginning at tlie 
ſimpleſt, where =, and fo proceed gradually 
to , 7 =3, Sc. And where the Series 1s 
neither in an arithmetical nor yet in a geo- 
metrical Progreſſion, I ſhall endeavour to diſ- 
cover according to what increale the Progreſ- 
ſion goes on; tho' in general that is plain e- 

nough from the Lemma of 5. 

Cask 1. Let r =1, whichcontains an infi- 


— 


| nite Number of other Caſes, according tothe 


different Values ofe, the Progreſſion whereof 
I ſhall ſhew in the following Articles. 
I 
Artic. I. (e=1.) —— =1-+1--1-þ1 6c, 
1—1 
=o XI. PART IL L Artic. 


— 2 2 , net . a _ — — 2 — — 5 
5 r 2594 Mt — "_ _ — 
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— _ — * 
4 , = 2m 
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— rac th, eo 
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—— — 
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98 =. re * 3 
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W EAN 2 2 =I1-24+34 1 
4, Ge. = * —_ 
Artic. 3. (SJ) == = 1+3+6+ 
10 Sc. = 003 
Artic. 4, (e =4) _— —=1-—+4—+0 
＋ 20 Sc. = 4 1 
Now you are to obſerve that the Termsof . 4 


ny one of theſe Progreſſions are made up oftle iſ 
Sum of the Terms of the Progreſſion next pre. I + 15 
cecding; for Inſtance, the third Term ot the | N 
Progreſſion oo *v:2.6,1s the Sum of the three A g 
rſt Terms of the Progreſs ; in like Man- do 2. 
ner the fourth Term (20) of Progreſſi- AN 
on in Article fourth is the Sum of the I follo\ 
tour firſt Terms in the Progreſſion of Art. tion! 
3d. and the 7th Term of Art. d. is the tw 
Sum of the ſeven firſt Terms in Art. 24, ] ehas 
Ir is to be obſerved likewiſe, that the I Terr 
Terms of Art. 54. are triangular Numbers, | 
lince they are the Sums of the natural Num- Art 
bers of Art. 2d. and conſequently the Sum F 160) 
of the triangular Progreſſion continued in ÞÞ 9.9 : 
infinitum, is equal to the Cube of Infinite, | % 4 
Ca/e 2d. r=2. | Ad 
Art, Ba 


0 
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IF 
Art. 1. e , then — =1 +2 +4 


1 —2 
go 8, Se. . 


2 
122 
+ 32, Sc. O X 4. 
93250 


I 
Art. 2. e=2, then = ++ 1 


5 Art. 3. 23. then 23 2116 +24 
+80, Sc. =oo3 Xx 8. 


I 


— — __ 


Art. 4. e=4, then — 


＋ 160, Sc. = © 4X 16. | | 
Note, That the Terms of Art. 1/t. are in 
a geometrical Progreſſion in the Ratio of 1 
to 2. hes Han 5 
As it is obſervable, that the Terms of any 


4 t +8 40 


following Article are made by the Multiplica- 
tion of the Terms of Art. 1ſt. into the retpec- 
tive Terms of that Article in Caſe 1. where 


e has the ſame Value. For Inſtance, the third 


Term of Article 2 is the Product of the third 


Term of Artic. 1. into the third Term of 


| Artic. 2, of Caſe 1. and the fourth Term . 
160) is the Product of the fourth Term (vg. 
?.) of Artic. 2. into the 4th Term (vi. 20) 
of Artic. th. Caſe iſt. And univerially, let 
A denote any Term in any Artic. ot Caſe 1. 


B any Term in Artic. 1ſt of Caſe :d. Aud C 


any Term in any of the following Articles of 


L 2 Caſe 
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Caſe ad. I ay CA B, taking A BC in ths 
ſame Order z. e. if C be the 57h Term, then 
Aand B muſt allo be the 5th Terms of their 
Progreſſions, and whatever Value () has in 
the Progreſſion of which C 1s the Term, i 
mult have the lame in that Progreſſion where 
A is the Term. Examp. To find the 77 
Term of Artzc. 3. of Caſe 2. Here C de. 
notes the 7th Term of a Progreſſion in which 
e =3: This ſhews that A is the 7 Term of 
Artic. 3. Caſe 1ſt, which multiplied into the 
7th Term B of Artic. 1, Caſe 2d will give ( 
the Term fought. | 


Caſe 3d. r=3 
1 | 
Art. I. e=t, then —— = 1+3-+9+7 
wales b 1—3 
Ge. . 0 N 


—  ——————_— 


Art. 2. e=2z then 1 — 2 =1I+6+27 
+ 108, Sc. — 0 N X 3 


1 


33S! +9-+547 


1 — 


Art. 3. ez, then 


I 
Art. 4. E=4;then === 


17 


4=1+12 790 


Note, the firſt Series is a geometrical Pro- 
greſſion going on in the Ratio of tog. Ard 
| the 


[4 
1 

” 

5 


the fo 
this fi 
Caſe 
alread 
any / 


Order 


4 Ter 
Artic 
e has 
And 


| ever 


13+ 
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the following Progreſſions are made out of 
this firſt, with the reſpective ones of thoſe in 
* Caſe i ſt in all Reſpects, as thoſe of Ga/e 2d 
already explain'd: For let A be any Term in 
any Artic. of Caſe 1. Ba Term of the ſame 


Order (with A) in Artzc. 1. Ca/e 3. and C 


| Term of the ſame Order in any of the 


Articles of Caſe 3d. I ſay C=AB, where 


c has the ſame Value in A that it has in C. 


And fo it is for all the ſucceeding Cates in 
infnitum The firſt Series of any Caſe, r 


(viz. where ei) is always a geometrical 
' Progreſſion in the Ratio of 1 to 7; the fol- 


lowing Progreſſions are made by the Multi- 
plication of the Terms of this firſt Series in- 
to the reſpective Terms of thoſe in Caſe x. 
as has been ſhewn in Caſe 1 and 2d. 
Scholium. To have the firſt Progreſſion of 


every Caſe, let e, then 3 +r+ ri 


1 


13 +744+75 Sc. 


7 


But Irre Gc. =©0 * 
., 


7 —=I 7—-LI —1 „7 —1 
BEroRE I conclude this Subject, it will 
be neceſſary to remove a very obvious and 
material Objection, vi. how it comes to pais 
that the Sum of the natural Numbers 1 + 2 
| L 3 +3 


— — 


4 


+3+4+5, Sc. ſhould be equal to - „ 
half the Square of Infinite, as it appears h 


Ex. 1. of Prop. 1. of Fi. And yet th 


1 
75 
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ſame Sum is = o* or the whole Square d 


Infinite, as appears by Art. 2d. of Caſe 1. N 


the laſt Lemma. This ſeeming ContradiCtic: 


may be reconciled, if we ſuppoſe o x 1 nf 


be the laſt Term in the Progreſſion of Ex 


1. Prop. 1. (1. which will make the Sun 


= and oo x Vn to be the laſt Term in tł 


Progreſſion of Art. 24. of Caſe 1. of th r 


laſt Lemma; for that will make the Sum «< 


the Progreſſion — o, as appears by Ex. ! 
of Prof, 5 4 


Progreſſion going on in infinitum, yet th 
one goes on to a greater Infinite, vg. oo x 
4/2 than the other which ends at © X 1. 

Bor the plain way of reconciling the Matte: 
depends on the common Rules ot Multiplica- 


tion. 1+2+3+4+5 Sc. == —2 —.— 


Hu, but 1411 Ce. and 


1—1 3 
therefore 1+ 2 +3+4+5 Sc. =1+1+1 
+1 Sc. X1+1+1+1+1 Sc. 


LET us now make an actual Multiplicati- 


on of ſix 'Terms only, thus 


bp 


- 2. Q 3. So that tho? it be the ſame 
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0 | ee tab tbl +T1--1 


To Feiern 3 5 

the A.1 + 1 +1+1--HI+1 B. | 8 N 
0 I +1-HI+I+1-t 1 
0 II-III I ig 
10 1-HI++1-+1+1 1 
t 1II +1+1-+-1+1 | 
Ex | C.1+1+I1+1+1+1D. I 
un T+2+3+4+5+5+5+4+3+2-+ bd 
th | if 


FROM the Proceſs it is evident, that add- 
th ing the ſeveral Columns, their Sums make 
d 1, 2, 3, 4,5, 6. which is the greateſt, vi. B 
18 C(from which they deſcend in the fame Or- 
me} der to D) and this BC is always the Number 
I: of Units in each Factor; ſo that if the Number 
x | of Units, multiplied into it ſelf, had been ioc, 
then BC the laſt Term of the Progreſſion aſ- 
«| cending from A would have been 1000 ; and 
+ | conſequently if the Number of Units, multi- 
plied into it ſelf, had been o X 1, then BE 
the laſt Termof the Progreſſion would have 4 
| beenooX1, Now the Progreſſion deſcends 4 
d from BC to D in the fame Order as it 1 
_ | aſcends from A to BC; but ABC is the i 
1 | Sum of the Progreſſion 1, 2, 3, 4,5, 6, Sc. 1 
ending at BC=oox1 , and this Sum ABC th! 
- | is but half the Product (of which BCD if 
is the other) that js to ſay, half the Square 
of Infinite: Thus you ſee that the Proceſs 
| L 4 ot 
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of Art. 2. of Caſe 1. agrees exactly with 
that of Prop. 1. of Q 1. only that of Art. 2. 
Caſe 1. gives you the Progreſſion twice over, 
and ſo makes it double of what it is in Ex.]. 
Prop.:t. 1. | 

chol. From this Solution 1t appears that 
the Sum of the Progreſſion in Art. 3. Caſey, 


vis. 1+2+3+6+10+21, Sc. is not pre. 


ciſely o or the Cube of Infinite for — 


1 1 


rc Sc. x 1-+1+ | 


I+1&c. x1þ+1+1+1 Sc. contains thit 
Progreſſion oftner than once; and the ſam: 
is to be conſidered in all the Progreſſion, 
except when e M. ; 

d VI. The Arithmetick of Infinites appr 
ed to Quadratures of curvilinear Spaccs. 

LET DIF be a- e 
ny of the Hyper- 
bola's, whoſe Aſym- 
ptots are AC, AA, 
let AK—x, XL, c 
and the Equation 
comprehending all AE: 
the Hyperbola's y 
I, 
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By the common 5 7 
Methods, J<ASSD=——Xx 
And alſo HAGLF— — X * — 


Corol. 1. Let x =1, then CAXK LD 2 


. 


r 


my 


Caſe 1. Let. 2-=1, ſo the Equation will be yo 


—1 for the common Hyperbola, in which 
CAK LD. 


, ; 
1 : 


I 


| And likewiſe HAG LF — = x1 + 


1—1 
I +1 +1, Sc. OO X 1. From whence 
it appears, that the Area of the Apollonian 
Hyperbola is infinite both ways. 
Caſe. 2. Letn—2; {oy * l defines the next 


Hyperbola in which CAKLD =—— =1+ 


1 


2＋ 4 ＋ 8 +46, Oc, = 0 & 2: 


* 1 . : . 
Cafe general. If you reſolve into aSeries, 
1 —7 


you will have CAKLD— i= +4 X20" 


I —7 
+3--24-+25, Sc. and becauſe the Terms of 
this Series are in a geometrical Progreſſion aſ- 
cending ({uppoling a < i inthe Ratio of 1 to 
| u, there- 


* 
F: 
wo 
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1, therefore by Prop. 2. F. 2. the Sum therech ; 


F 8 + Eu 1-7, ol 4p 
e —1 bolaſ 


3 | 


therefore in all theſe Hyperbola's (in which ditior 
n 1) the Area CAK LV will bean infinit: Þ 
Number of equal Parts, each of which (viz vill g 


1 
Now becauſe Il, therefore, 


1 . a 
— 9 1s greater than 1. And hence is under is the 


1 —1 a | Þ and 
ſtood the meaning of the Geometers, who cal Þ 5. . K 


theſe Spaces greater than infinite, that is Hype 
greater than o X 1 or infinite in general, JE: 
Corol. 2. In all the Hyperbola's (except th: ſhaf 
Apolloniau) the infinite Area CAK LD (adja- 
cent to the Aſymptote AC) is equal to an inf. p= 
nite Number of the finite Area FLAG LF) ad. I 


Nov 


cent to the Aſymptore AZ) in the fame Hy. |, ale 
perbola. _— 
8 Wade X mina 
Demonſtration. CAKLD= o X OY the given 
general Caſe, but HAGLF = — by Corel. Þ ” 
1. $6, Therefore = | #—1 
of d 6 


CAKLD= HA 2 E. D. | i 


Problem. Let oo X e be the infinite Area | 
CAKLD of any given Hyperbola, it is requi- Þ 2—1 
red to find another Hyperbola, whole infinite 

T Space 
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pace ſhall be to the Space (>> X e) ofthe given 
1 Hy perbola in any given Ratio, as of ꝙ to 1. Sol. 
„Let y x*-- r. be the Equation of the Hyper- 

bola ſought, then by the general Caſe foregoing 


. 6 * 
its Area is: X ——-; therefore by the Con- 


2 : 1 5 
dition of the Problem, ——. e:: P. 1; which 


2 2 


Ar ſo that y xl?! n 


is the Equation to the Hyperbola ſought; but 
p and e are given Numbers, and therefore this 


2. Will give 2 


is a known Equation, and conſequently the 
> Hyperbola defined by it is alſo known 
ee To find an Hyperbola whoſe Area 
be ſhall be to that of the Apollonian, as 3 to 1. 
. | Now the Apollonian 15 — 15 ſo e I, and 


7 3, Ergo the Equation is y * —1,, whoſe 
Area by the general Caſe foregoing is=oo X 3, 

J* | which is triple of the Apollonian. 
Prob. 2 To find an Hyperbola, whoſe inter- 
1, | minated Space HK LF thall be equal to any 
| given Number(a)lety x”"=1detine the Hyper- 


bola ſought, where 2 << 1, then HAGLF — 
0. xXx 


„ Putting y =1 (SGL. SCA.) by Corol. 


x of 8 6. and becauſe AG LK — T therefore it 
vill be HAGLF — AGLK (=HKLE) = 
e | 


| 
7 1. Therefore by the Condition of tlie 


ite Þ Problem 
we | 
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— 


2 > , 22 
Problem —1]==4. Which gives 2 3 


| 4 
ſo the Equation to the Hyperbola ſought j; 


. 1 
Let (as before) A C, c. 

Abe the Aſymptotes 
of any Hyperbola DL | 
Fdefined by this Equa- 


tion * — I, in which C. e 

the Abſciſa A K = x, PR 
and Ordinate KL = y, AF K 
and a is ſuppos'd either | 
equal to, or greater than Unity. 1* It appear: 
that in all Hyperbola's the interminate Space 
CAKLDis intinite, and the interminate Space 
HAL (except in the Apollonian where n 
= 1) is finite. 2'. In every Hyperbola, one 
part of it continually approaches nearer and 
nearer to the Aſymptote AC, and the other 
part continually nearer to the other Aſymp- 
tote A /7; that is, L meets with AC at 1 
Point infinitely diſtant from, and LF meets 
with AHat a Point infinitely diſtant from 4. 

3*. In two different © \& * 


Hyperbola's DLV, dl 

Fil we {uppole z to be 

greater in the Equati- 1 

on of 4/f than it is in J , 

the Equation of DLL, — 
then L ſhall meet T 


ſooner with 4 C than 


1 — — 


Id v, 


ing v 
lince 
from 


infini 


anoth] 


and 1 


Tt 


x) de- 
with 
A\blci 

I 


I — 1} 


Ex- 


11 
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— — 


1d with 4 A but: £ F ſhall be longer in meet- 


, 


ing with A H than If with a h. Therefore 


| fince theſe Mectings are at infinite Diſtance 


from Aand a, it follows neceffarily that theſe 


infinite Diſtances muſt be one greater than 
another, Viz. ac < A C,andah.> All; 


and in the fame Hyperbola AC < A H and 


| 4 C a4 h, except the Apollonian in which A 


G == AHH... | 


Therefore it mult needs contribute very 
much to the right underſtanding the Scope of 
the foregoingQuadratures of theſe interminate 
| hyperbolick Spaces, if we can determine the 


Length between the Centre A or @ and the 
Point of Concourſe of either Part of the Hy- 


perbola, with that Aſymptote to which it ap- 
proaclies. 


Problem 2. To find the Point Cwhere L D 


meets with the Aſymprote AC, and the Point 
Here LH meets with the Aſymptote A 


H, tor any Hyperdola DLF, whole Equa- 
tion y X42 — 1 1S given. 
Solution. It is evident that the Ordinates L K 


(=y =—) increaſeas the Abſciſſa's AK (—- 


x) decreaſe, ſo the laſt Ordinate muſt co- incidæ 
with the Alymptote 4 C in which Caſe tlic 
Abſciſſa x =o = 1 —1. Therefore A C 


1 
—— —. — 5 ©. E. . 
1-1 4 
Examp. 1. To find AI in the common IH. 


Sperbelau 
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n... 


| I : . | * 
Perbola 22 Becauſe in this 2 , therefor 


AC =— (by Art. I. of 5) I+1+1+1, 


Sc. = N I. 
Examp. 2. To find A C in the Hyperho|, 


| | ; I e PX | 
whoſe Equation is y == Becauſe in this 31 


— 2, therefore from the general Solution 40 


== = 2 2 1-+2+3+4-+5-F6, &c. - 


1 — 1 


2 
; That is, AC is an infinite Number d 
2 


equal Parts, each of which is o 4: So that 4 
Cin this is an infinite Number of equal Part, 


each of which is AC in the common Hy: 
perbola. | 
Schot. If we could give the preciſe Sum o 


the Series in Art. 3, 4, Sc. of Caſe 1. of d 5, 
we {hould then have A C tor all the other 


Hyperbola's ; but that is not eaſily to be done, 


as is declared in the Scholium at the End of | 


$ 5. Oaly this much we fee (by Ca/e 4. of) 
5.) That 4 C increaſes as the Powers of c 


I 
az 
C'is oo 3; and ſo on. 


, AC 18 as oo in the Hyperbola y ==> A} 


But 


Progr 


in the 


tore c. 


in the 


14 
whole Exponents are #. So in the Hyperbola 
then / 


4= — AC is as o; in the Hyperbola y = Þ 


d mea. 


It z 2 
Part. 


Port. 2d. To find AH when L F meets 
e with its Afymptote AH. Here we muſt con- 
ſider GL () as the Ordinate, and AG (— 


1,05) a5 the Abſciſſa. Now when GL becomes 
AH, then y=o. But univerſally GL () 
I 


I 


I 
therefore A H — 


ys 0 | I—1|"? 


put —= e, and then by Lem. of $5. AH — 


NE = 


0 
e X e+1 27 
- „„ T0 be IN i 
3 r | 
r | 
A 2K 3X4 f 
But ſince we cannot aſſign the Sum oftheſe 1 

) 


y Progreſſions, therefore this Series is of no Uſe 
inthe Solution ofthe Problem. We ſhall there- 
of | fore conſider the Problem (as to the finding 
| 4 7) under two Caſes, firſt when & is an In- 
*. 5 and ſecondly when it is a Fraction. 


ne, aſe 1. When» is an Integer. So if #=1 (as 
0 in the common Hyperbola) then AH(=- . : 
"ay: — 
o | = I-+I+1, Ge. = X1=MC. Its —=2, 
ola I 77 CT ka 
then AH (= EY = =4 00 X 1) 1s 


I—1 | 
aà mean proportional between 1 and infinite. 
I e799 


A If 2 =3,then A A(= = 


1—1 55 
35% © 
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3c 


mean Proportionals as there are Units in 284 
? 
I 
I 
then AH (= =_DR— = == 


ſhall be the firſt of theſe Means. 
Caſe ad. When x is a Fraction, ſuppoſe 1 — 


2 but y. S , b. cauſe we always ſuppoſe ac 


except in the Apollonian where nu—1. So the 


l ' fa 
therefore 2222 — — 
* P 11 2 3 1210 
5 1 
— 7 — * 4 0 
o XII VOX I So for Ex. if u Lis. 
C 


6g, 4 =2, then AH = x 1] 


Corol. From both theſe Caſes it is evident, 
that the greater Number we ſuppoſe to bei 
much the ſooner will LF meet with AH: tor 
the greater we ſuppoſe to be, ſo much the cls 


will — or (H bes but —(or ; ) is the Expo- 


1 
nent of. 
1— 


(or o which gives the Value 


of AH. Ergo the greater that # is, tie 


O 


{horter will A H be. 9. E. AG 
1 | 


y co XI is the ſirſt of two mean Proportional 
between 1 and Infinite. And univerſally ifbe. 
tween i and Infinite there be ſuppoſed as many 


Schol. 


p — — — 


——ä—b— ᷑̃— 


1— 


Mean 


E WOTre 


bers t 
nite, 


cann. 
these 
| whic 

citee! 


an Ir 
73 


eo 


—— — 


_—_— — 
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1 


* 0 7 
Schot. Since in all Hyperbola's 4 NS TP 
—1 
1 Pp 1 
— — — 

==—q =v; jq=vs/ 1g 18 > 
hails I—17=vo x1 is ſome 
mean Proportional between 1 and o M I, it is 


| worth the while to conſider what fort of Num- 


bers theſe means are, vi. whether they be fi- 
nite, infinite, or neither. It is certain they 
cannot be finite, for then it would follow that 


| theSquareota finite Number ſhould be infinite 


which is abſurd. Nor can they be properly 
eſteemed infinite, ſor the equal part of ſuch 
an Infinite muſt be 1 divided by ſuch a mean. 
Demon. Let a denote that equal part, then 
P- 4 2 . ; A. 

O NA ODI, Which give @ = 7 a 

/ 

. , 
9.E.D.Ex. gra.) Y X lor a mean between 

1 

1 and infinite muſt be o X — or an infinite 


y Od 


I 
Number of equal Parts, each of which is —— 


v oo 
or 1 divided by the mean between rand oo X x 


I 
So that this equal part ——— is neither finit 
2 Anal VO XI 2 


nor infinitely ſmall, nor infinitely great, and 
conſequently the mean / oo X is not proper- 


ly an infinite Number. And hence we ſee that 
PART IL M there 


nn 
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—ͤ—E2—ͤ ᷑ ——— EÜ 
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— UüT— — os 


Ex. gra. Vo XI Where y =2,q:=1,loyo XI 


[ = i 
S Ii rer. Sc. is a Num. 


121 
ber neither finite nor infinite: And fo all the 
means between 1 and Infinite, are neither f. 
nite nor infinite. | 

I have hitherto conſider'd only theſe Caſcsin 
which 2 —or << 1; let us now fee what would 
be the Reſult if we ſuppole z —0. It is evident 


then that the general Equation,v7S. yx*—1t | 


all Hyperbola's would in this Caſe be y=1, 
that the Hyperbola's will in this Caſe degere- 
rate into a {trait Line DL, 

parallel to AH. But conſider- | 

ing it as the ſimpleſt Hyper- 'D T7 
bola, let us conſider at what A 
Ciſtance it will meet with its & 


K H 
Alymptotes. Now univerſally AC — —- 
X n 


the Sol of part. 1. Of Prob. 3.) when x =, bit 

—o by Suppoſition: Ergo, be x what it wil, 
Xo-=I, Ego, AC—1, 2% From the Solution 
of part 2. of Prob. 3. we have found that 


AH — —=—=|-which in this Cafe will give 
— 
1 1 . —] & 
A H — 1 — — gy that 1821 — CV] 
5 0 121 —# 


Yen 1 


or the infinite Power of iatinice, Cs 


what 


Cort 
A {ym} 


and th 
bend t 
ö 25 they 


one al 
Interlc 


0] the 
Specu 
neithe 
be co 
my C 


| here | 


ul T 


Fe. 


and 11 


bers, 


8 


medi. 
tinite 
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Corol. 1. Conſidering a ſtrait Line as an Hy- 


perbola, it can have but one Aſymptote, vg. 


A H, whoſe Concurſe with AH is at greater 


Diſtance from 4 than any other Hyperbola 


whatſoever. 
Corol. 2. All the Hyperbola's y * whoſe 
Aſymptotesare AC, AA mult interſect D, 


and the greater 7 is, fo much the more they 
bend towards AH and recede from D, and 
las they all interſect D, fo they all interſect 


one another in one Point only; and after the 

Interſection, that, in which æ is greateſt, ſtill 

{1ll; loweſt or approaches neareſt to AH. 
Schol. It you ſuppoſe x infinitely great, . 


: i | 
= , then the Hyperbola will be a ſtrait 
1--1 


Line parallel to the Aſymptote AC. 


See. 7. We have now finiſhed this Buſineſs 
oltheHyperbola's which has afforded us a new 
Speculation of Numbers, vg. of ſuch as are 
neither finite nor infinite, which deſerves to 
be confider'd better than either my Time or 
my Capacity will permit. However, I ſhall 


| here {er down a few thoughts about them, 


tull T have more leiſure to proſecute them. 
Vir ſt then, to diſtinguiſh them from finite 
and infinite, I ſhall call them zudeffuiie Num- 


bers, and denote them by this Sign &&. 


2». Indofuite Numbers 1 ſuppoſe to be inter- 


medtare Numbers lying between fin ite and in- 
tate: For as we do not deſcend from 1 to © 


al 


M 2 


iN 
1 
1 


— 


rr 


_ — — 2 — — Done: * — _ 
1 PK — — A 2 
— — Lan — TIE * 2228 — — 
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—— — — 


— — —— — 


at one Step, but mult paſs through an inf Þ ——— 
Series of Fractions, 2, +, +, , Sc. So itz ume 
impoſſible that in aſcending from 1 to | 2 

ſhould paſs immediately from finite to infinite MW an Inf 
therefore theSteps between theſe two are ind. infinit 
finite Numbers; thus before we arrive from | 
to oo 1, we mult come at oo 1, and before ue 97.) v 


3 — 


come at V X 1 we mult firſt come at vo yi, __ © 
and ſo on. 

35. The Rules for the Arithmetick of Lide. 
finites may be made after che ſame mannet MW mull 
is done for that of infinites by D. Chyne. TW, | 
which I ſhall add, that an Indefinite as 4 ©: = v 


þ 00 | 

N res 3 WER on = 
o | multiplied by another Indefinite as & - 55 
2 | 5 ef 
makes the Product .., this Product he. Thins 
7 a | 1 


| | Le 
comes infinite when it happens that 9 5 -+ 

Pr <or =P s, but the Product is only ind, 
tinite when 9s + pr > ps. And if an nd 
{inite as o £ be divided by another id.. 


3 


* 


finite as 8 , the Quotient . 
7 


infinite when gs r is S or =ps; tu. 
it is finite when gs —pr =o, and indef- “ © 
nite when 95 — Pr > ps. | Preic 

Note, THAT in expreſſing an indefinite {| 
Number by &| 5 I always ſuppole ti 


Nume- 
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N umerator 4 less than the Denominator 7 8 
ſor if be either < or p, then ., is 
n Infinite. That theſe Numbers are not 

. infinite, may be thus demonſtrated. If ex. 
1 15 1 

77.) Voo X1 were infinite, then oo X =—= 

2 v © 
—oo X 1) mult be infinite, and alſo . 
000 a 
nmnuſt be =o; Ergo o Xx O © Xx —— 

* WE l 4 ©0 

Cr = / &) _ infinite, but n Er- , 
9 1 = infinite, which is abſurd. | | 


Sec. 2, Containing ſome miſcellaneous 

Things relating to infinitcs.. 
| Lem. Let FB Dde 
be a Logarithmick 

Curve Whole {:r{t Or- 


Fs qinate ABS —_ 53 Ab- F £6 
K. {is 7/7 , Ordi- 5 
I C= . ; and * 5 * * 

5 m uptots 10 e: Now from the known Pro- 
| pert Of th! s Curve, it follows, 

ut 3 Har AC are the Logarithms of CD, 

el. Af you make the Or dinate 5$=CD re- 
preſent a Number, then its Abſciſſa x (A 

ite mall be the Logarithm thercot. 

he 2?, Tx the Logarithm of 1 is nothing; for 
M 3 the 

He- 
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the firſt Ordinate 4B - I, but its Abſcll 
—_ therefore (by 1*) the Log. of 1220 

THarT the Ordinates c (to the leſt a 
A BY denoting Fractions, their reſpeCti, e Ab. 
ſciſſa's Ac are the Loga: ithms of the le Fratth 
ons: So that as & is the 1. Og. Of any Inteve; 
CD in the like manner —x denores the Log 
of any Fraction ( 4). 


4*. THAT the Log. of any Fraction * 


I 


qual to—Log. of 2. So that the Log. ofen 
Fraction (whole Numerator is 1) is rk : 
Magnitude to the Log.of that whole Numb 

which 15 the Denominator; there being 1 1 


Difference between the Log. of that Fradticn. 


„ 


and the Log. of this Integer , but that t.. nl 
—+—x(b:-auleithesto the right from Atowar! 
Z) and the other— x becauſe it lies to tha 
from 4 towards e. 
I 
Demonſtration. — ſignilics 1 divided 
7 
therefore by the Rules of Diviſion J. 1—/: 


| I 
%—Log. of the Quotient, viz. J. —. But! 


1=0 (by2?) Ergo —l:n=—=l): El, 9.E.% 


59. If this Curve be continue 4 Cutringit 
from B an ſini uin then f- 11 agg? Pe the 
Aſy mptote ut an infinite Diſtance Ae. But 


1 
1 7 
* {14 
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Vill diver. ge from the Aſymptote on the other 


FEE 


de, fo that at an infinite Diltancve AF tlie laſt 


Ordinate EH will be intinice. And ſuice the 
laſt Ordinate efis , hole Abſcilla Ae = o, 
it is evident that the Log. of d is oo or rather 
—— o: It is evident like wiſe the laſt Ordinate 
EF is — oo, whoſe Ablcitla AE is alſo = . 
So that the Log. of o and the Log. of oo are 


equal, only the one is and the other O. 
1 


Prop. [,—=0=-F1 TlH, &.. 


0 
This may ſeem abſurd, but the Demonſtration 


I 
is evident from the foregoing Lemma.For ys 
—1 
I I 
= —, Let then =. That 15 1—1 
© I —T 


Thisredu-'d toa logarithmicalEquation gives 
—Ixl/:1—1=7: 5 XI: O Ii). 
But ?: O — (by Art. 3. ott he Lem.) Ergo 
i x- J., x is+ o= /:y. There- 
fore vis infinite (. oo) for no Number has 
anafirmativeand infinite Lo: zarithm, except 
an infinite N umber. Since then y== oo, then 
— o that 18 : = 00» ©, E. oy. 

Schol. But by c cannot be underſtood abſo- 
lute nothing, 15 an ininite Number of abſo- 
lute Nothing cannot ma I; but by o is un- 
derſtood an infinitcl) ſmall bart c, as in the calc. 


M 4 diff. 
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diff. d x is an infinitely {mall part of x, ſo that/ 
is as to x:Not that dx is abſolutely nothing, 
for it is diviſible into an infinite Number «| 
Parts, each of which is 44 x. And therefore th: 
Demonſtration, which ſuppoſing fand e meet. 
ing at an infinite Diſtance Ae, makes the la 
Ordinate e , implies no more but that e f= 
dæ. But then it maybe inquir'd what is the uc. 
tient that ariſes from the Diviſion of 1 by ab{c- 
lute Nothing. Iſay there is no Quotient becaus 
there is no Diviſion: Therefore it is a Miſtak: 
to ſay the Quotient is 1 or Unity undivide!, 
which is demonſtrably falſe, neither is the Qu 
tient . For properly ſpeaking there 15 n 
Quotient, and therefore it is an Error to aſſigi 
any. In like manner, it is an Error to ſay, th: 
oO X a makes the Product o; for properly ipcak 
ing there is no Product. It is true, this & 
Multiplication has no influence upon Pre. 
Ctice, but that of Diviſion has. 

From hence it appears, that a Curve i 
ſaid to mect with its Aſymptotic, when th. 
Ordinate is infinitely little. 


Come 


Nun 
nite. 


** 
infin 


mick 
the 
mak 
the 

Nun 


Nun 


of t] 


05 WES = I. 

1 

. | Tris ſame Notion does explain how it 
comes to pals that 1 divided by a negative 
Number gives a Quotient greater than infi- 
nite. For if (hen you call LM xx, XK L=.) 


1 we z 
* — 


„fed, then becauſe the Points Fand e are 5 
3 | : . i 
infinitely near, we may conceive the Logarith- | 
„ | mick Curve continued as interſecting AH in 


* 


= — — 
— — _ — — ” 
* — * — — — = ” = 
— — "22" I nn ERC ies — 2 
= 2 - 2 3 ä —— —„—-¼Bĩ - "= * — + 
. * — — — — — ws — — 
— - r — — pri er, — — — — A — Ko £ 2 = 
—_ — 5 —— . 
= —ů — — 2 
_ — — 


„the Point e; to that F'Bf2f2B2F2G 1 
ry wakes but one continued Curve, whereof i 
the Part above repreſents the athrmative * 
Numbers by its Ordinates, and the negative 9 
| Numbers are repreſented by the Ordinates i 
| of the Part below; but A is the Beginning 9 

of the Axis for the Logarithms of both, vg. 4 


AE, AH, Sc. are the Logarithms ofthe affir- 
mative Integers J, E, GH, Sc. Ac the Loga- 

rithm of any athrmative Fraction, Ae the 

| Logarithm of an infinitely little Fraction, f'e 

„4x. A2 A, An E, Cc. The Logarithms of 

the negative Numbers, 242 B, 2 £2 T, &c. 

Now let z be any Number greater than Uni- 

iy,then 1—2 will be a negative Number, let 

g us 
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us now fee what the Quotient of —— Will be 
I —22 F 


1 


I 
let 1 It be , fo —— == 1 E. ta} = bin 


12 


reduc'd toa logarithmic Equation, Equarig; 


gives — 1 x /: 1 —Z-— I:). 


BuT 1—# is a negitive Number » Tuppoſe 
(ex. gr.) of 2 A 5. then A2 4 is =I: 
og but 4 A< | 
2 A<=—x, 


therelore — 1 FX aa 
E, 1:iq 1 EO © ee Ih , 


1. 


Let then A2 A=— oo X 4 Ovhere a <- ) 
then —IX— O2 = 7: y, that is oo X 
, but oX4 <<, Ergo y is a Nur ber 


greater than infinite. 


And here it is obſervable, that there ar- 
affirmative Numbers lets than nothi:, g, de 
noted by the ſeveral Powers of A x, as 4 x, 
d X, Oc. or by the ſecond, third, Sc. Dis. 


I ences, and thee 


Nujabers may be aptiy rc 


preſc nted by the Ordinatcz of the atk 
mick Curve, continued from towards 2 2 U 
when dx” is affirmative, or from 2 f toward 


8 4. x" 15 RA Ve, 


1 
D\ — — . 
y O 


Let A H produ- * 
ced indefinitely be TE Y TT E 
divided into equal 


Parts A, BC, CTY DE, Sc. fo that a Par 


of this Line ſhall denote an Number, ſupp 
ling 
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P 


ling AB=—1, let then x denote any Number, 


(ex. gr.) Let x=AB. and y= A. fo = 


. 4 þ 2 4 3 
* ++, 1 „Se. 
Now 1 b fofintcly near 7 B, then y-x 


— Bb = dx, ſo that . But x 
„ Xx = 


dx+dx+dx, Sc. That is 1 Xx=dx X11 
' 5 Ro 1 1 1 
ti, Ge. And therefore 
, 4 * * x * 


* 


= + Sc. But by Suppoſition x — A B 


I. Ergo III, Sc. = O XI. 


I 
Bur ===1 I-II, Sc. Ergo — dr 
© dx 


d x-= O, but d& is not abſolute nothing. and 
I 
therefore when e ſay ee Sc. 


o does not 8 nothing, but on 
d x or an intinitely {mall part of x. And there- 


fore when (in the Quotient ——) we fay let 


Fx, the meaning is not that y is abſolutely 
equal to x, (for chen there woutd be no Divi- 
ſion, and colicquentiy Re ROSEN but only 
that „ excceds æ by an ji itcly ſmall Quantity 
4, which is ſufficient to gk c them equal, 


I have 


2 


* = 
„ 


1 
q 
* 


S = —_ 


— —— 


— 


* TY "F P = 
8 ac Ws ee 
CS De — 


— 
— — 


— - 
—— — 


| 
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L have hitherto conſidered no Progreſſio 
of Numbers except thele that are in arithme- 
tical and geometrical Progreſſions, and theſe 

; | 


that ariſe from as in 85. I ſhall noy 


SY 
proceed to treat of other Progreſſions, and 
theſe, which offer themſelves firit, are the .. 
veral Powers of Numbers in an arithmetic! 
Progreſhon, Let then S denote the Sum c 
any arithmetical Progreſſion a, ax, 4 Ein, 
a -x, a+ax, Sc. A the Sum of ther 
Squares, B the Sum of their Cubes, C tl 
Sum of their Biquadrates, Gc. that is, let 

g= 4+ (ar) + (a ) + ( E 
+ (a+4x) Sc. 3 

Agar A- Nο = 
4* Oc. 


— ——ͤ%“œ „% 44446 


4 -A SG. 
C4. a EN EE E abzx 
EAA Sc. | 
And ſo on to higher Powers. Now in oi 
der to find the Sum of any of theſe Progreſſi 
ons aſcending till the laſt Term is X 1, 1 
ſhall premiſe thete following Zemma's, by the 
Help whereof you may find E, A, B, C, Oc. 
tor any Number of Terms. Calling thereforc 
the Number of Terms in cach Series, and v 


the laſt Term ofthe firſt whoſe Sum is S. Ifay 


SER, * * 
TD XU = AX — 42 


. 
000%) "PO moo ome ĩ —.f —ĩ—˙—⅛rm —„%äö ——7 . K—AhEl 


- 4 / 74737 
ht, * „5. 


Lein. „ 


F 
* 


— 
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5 : 
&, — 43 — fx3 — 2x2 
Lem. 2. A Sl V7 | _ 6 232 S 
— 3 * 
5 — "of Sm 
Lem. 3. D= 8 F — 4X3 2 — 
| 4 * 
8 
X 
Lem. 4. C— as 


10 * A —1o x & 
In each of which #x—=0-+x—a(by Lem. I. 
$ 1.) and it is eaſy to continue theſe Lemma's 
tor higher Powers. 
Before weapply theſe Lemma's to the finding 
the Sum of any Progreſſion whole laſt Term 
is infinite, it will be necellary to ſubſtitute the 
Values of F, S, A, B, C, Sc. When you have 
made this Subſtitution, you muſt reject out of 
the Lemma's every Term in vhich v does not 
occur; for the laſt Term being infinite will 
make van indefinite Number, and ſince all the 
other Terms (in which vis not) are finite, 
therefore they are as nothing in Reſpect of 
*, and conſequently to be rejected. So, for 
Progreſſions whoſe laſt Term is = o, the 
Lemma's Will be. | 


Ta—G)—£X5—5X4 & — 
8 * 


V* xv 
Lem. IJ. K ! — 
| 2 
UVI—X* V 2 =— X DV 
%% lf a ae RA 
3 8 
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Vi—2xXVi+x*V*Þ+2 x34 
en. 3. 3 . — 
4 * 
V3 T15UtFloxVI—goxiy 
Lem. 4. C = — 4 — — — 
Sg x 20 
LET us now conlider what the Value ge 
is, in each of the Lemma's A, B, C, Sc. un 
Example or two will make the Thing plain, 
£©X; 1. Let T, 2, 3, 4, 3, Sc. to d, 
whole Sum is S. 
Then for Lem. 2.) 1, 4, 9, 16, 25, Sc. to ©; 
whote Sum 1s A. 
Bur v*—o (by Wpp.) therefore vg 
= fo that o is the Value of v in Len. 


99 


2 | 
24. In like manner voo or co; is the Value 
of Vin Lem. 3. And univerſally if e denote 
the Exponent of the Power to which c:ch 
of the Terms of any arithmetical Progre!'- 
| 2 — 41 
on is raiſed, then v , in the 
Lemma that gives the Sum of theſe Terms 
(whoſe laſt is o) raiſed to this Power. 
Prop. 1. To find the Sum of a Serics 0: 
Numbers (continued till the laſt Term is c) 
whole Terms are the Squares of any arith— 
metical Progreſſion. 
V3I—X*V 


— 


By Lem. 2. the Sum ſought is A— 


— — 


Squ- 
E 


to 
Sum 


cCVan 


— ——_— _ a ne — n — — 
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* 

— —— —, but in this Caſe v = V or 2 
2 a 

thereſore all the Terms except the higheſt mult 

cvaniſh, and conſequently the Sum of the 


V3. 00413 0+ T 


— 


3* 38% 3 3 

Examp. Let x be= 1, ſo 1, 2, 3, 4, Ec. 
to „ is the arithmetical Progreſſion, the 
Sum (A) of whole Squares is ſought; I ſay 
bo +4+© +16 Sc. o N 1 O, that 18, the 
Sum of the Progreſſion is an infinite Num- 
ber of equal Parts, cach of which is 1. 

Prop. 2. To find the Sum of the Cubes 
of any arichmetical Progreſſion. 


3 
IN this Caſe v=voo or oo 3. Therefore in 
Lem. g. all the Terms except the higheſt muſt 


24 1 — 0 +. 
evaniſh, fo that B — 2 — oo 344 — 
4 * 4 
0 3 
=00::X 0 
4 


Ex. Let x=1, 101, 2, 2, 4, , He. to 
15 the arithmetical Progreſſion, the Sum (B) 
ot whole Cubes is fouglic, 1 fayzi-þ8 +27 +64. 


| 
* 


Prop. 
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Prop. 3. To find the Sum of the Biqus. 


drates of any arithmetical Progreſſion. 


4+ ' » 
IN this Caſe v V or of. Therefore dy 


VI 7: I 
Lemma 34. C==——=== fr = —— a! 
5X 5K 5 x 
T 
00 
— 2 
5 X 
4 


Ex. Let & I, ſo 1, 2, 3, 4, Sc. to vas 
the arithmetical Progreſſion; I fay then tl 
141647824256 Sc. = * =7 . 

Prop. 4. Univerſal. Let e denote the Er 
ponent of any Power, to which the Terms 
of any arithmetical Progreſſion a. a x. a--:i, 
2 TLZ x, Sc. are raiſed, and it is required t 
find the Sum of the Terms fo raifed. I 


& + a + N + 4 2x| +aÞ+3 x" TA 
| "09% 


Scholium. From hence may be eafily ce 
duc'd the Quadratures of all the Parabo]: 
S == (where E is the Ordinate, y the Abſci- 
fa, and e an affirmative Number) which 5» 
one remarkable Uſe of this GEE q 

1 


2 


Infini 


whic 
nates 


grefl! 


18 E, 


1: B 


(or 1 


Will! 


the 


| of tl 
Area 
the ( 


al 


lafinites. For if in this Fi- 
gure AB =y, BC=2, and 
2 Y, ir is plain that if you 
put y =1,2, 3, 4, 5, Sc. ſuc- 
ceſſively, then will 2 = 15, 
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2, 36, 4*, Sc. ſucceſſively; 
which {hews that the Ordi- 
nates are the Terms of an arithmetical Pro- 
greſſion rais'd to a Power, whole Exponent 


is e, and that (x) the common Difference is 


1: But if the firſt Abſciſſa y=1 be infinitely 


(or indefinitely ſmall) then the Ordinates 
will be infiaitely near to one another, and 


the laſt Ordinate 5 C will be an oo Number 


of theſe Ones. Therefore ſince to find the 
Area ABC, is, in effect, to find the Sum ot 
the Ordinates, and ſince the Ordinates are 


1, 25, 3 4, 5 Sc. till you come to the 


lat, which is BC =. Therefore by Prop. 


4. ABC= oo x -F that is ABC-=BCx 


WE | 
e+1 the fame which is found by the or- 


dinary Methods of Quadratures. And note 
that the whole Abicitſa AB denotes the 


Number of the Terms. 


N. B. The Quadrature of all Sorts of 
Curves expreſs'd by que Term thus aſſien'd, 
't 15 eaſy by the Method of Aſſumptions of 
Series to extend this Method to all Sorts 
of Duadratures hitherto di ſcovt red. 

PARA II. N AD- 
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ADDITIONS. 


I have ſhewn in p. 1695. Sc. that me 
Proportionals between 1 and o are neither 
finite nor infinite. For a farther Iuftration 
of what I have ſaid upon this Head, let u; 
conſider what theſe Progreſſions are, who 
Sum is more than finite and leſs than infinite. 

Prop. 1. / is a Mean between 1 andin- 


I 
finite; but o = 1 therefore  & -- 
I — | 
— which by Sir 1/aac Newtn!s 
— 
Theorem gives y/ o = 1—1] 21447 


1X3 , 1X3X5, 1X3X5X7 : 
2X4 246 aXAaxXOX® Sc. that 15 


9e. — I "NZ No þ uh 
vi+I+1, Oc. 2122 + Bt 77 
| 1 X 3 X 5 * 75 - 
172146 75 Sc. 

Axpo ſo (by ſquaring each Side of this E- 
quation) you will find it in Fact to be 1-1 
+1, Sc. =1+1+1, Sc. From hence it 
appears that the Progreſſion, whoſe Sum 
(being neither finite nor infinite) is vo 
conſiſts of Fractions, whoſe Numerators rc 


the Products of the continual Multiplication 


O1 


of tl 
d, & 
guct 


this 


—— 
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of the arithmetical Progreſſion I, 1 3, J, 7. 
d, Sc. and the Denominators are the Pro- 
gucts of the Multiplications of the Terms of 
this arithmetical Progreſſion 2, 4, 6, 8, 10 Sc. 


2 3 
Corol. In like manner you may find / o 


5 PRI 
; I ; 
e &c. by reſolving —— = 1—1 : 
| | / I—T 
I 2 
; =1—I Sc. into a Series by Sir 
1— 1 
Iſaac Newton's Theorems. So 
3 1. 
5 — 1 * 
VO —— 211 1 ＋ 3 = 
911 3 * 


X 
+ 3 Er. where the Numerators and 
3X6X9 


Denominators are in arithmetical Progreſſi- 
ons, whole common Difference 1s 3. 


7 I 5 1* 5 
05 = — I] It —— 
5 2 | | ITFTIX 
V1 —1I 
7 - Sc. YO == ii 
5 XIOXI5 11 
| bo. I XE -I 1Xe+l X2e-+l 
= I — js — — 
1 t eX2eX23e 
I X e-FI X 26 KETTLER X 2 
| EX20RXZEXYE EX 20X 30 
ErTtEX3e+LXgetl oo. 
X4eX5e 


N 2 Prop. 
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Prop. 2. Let I be the firſt, the ſecond, 
and v the laſt Term of a geometrical Progreſ. 


ſion 1, 7, 1, 73, 16, Sc. and t the Number of 


1 
Terms, then v:. == which gives . 
2 | 

Corol. Let tbe the Number of Terms, and 
v the laſt Term in the like Progreſſion 1, 
, 53:4 e. then v = 5f"7*: 

Corol. 2. From theſe two Values of v, I hare 
this Equation”? = 577; whence it appeass 
that ile be greater than , then will-T g, 
that is, in any two Progreſſions whoſe frſt 
Terms are the fame, that, whoſe ſecond Terms 
is greater than the ſecond Term of the other, 
will ſooner arrive at any given Number v. 

Example. Let r— 2, then 1, 2, 4, &, 16. 
Let =, then 1, 4, 16, that is, there are 5 
Terms (or f 5) in arriving at 16 in the firſt 
Progreſſion, whereas in the ſecond (73) it 
arrives at 16 in the 34 Term. 

Problem. Having r, t, s, to find tin which 
they ſhall both have the ſame laſt Term 2. 

Sol * ir. (by Corol. 2.) this turn'd 


into a logarithmical Equation is T-1 X /s= 


ti X / r, which reduced gives T = 

thr +ts—r tr tr 

—— > — —＋1. L E. IJ. 
ts 15 


hov 


ol. 
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| Carol. Becauſe by Prop. 2. 1. rv, there- 
| fore # Ir lx, ſo ſubſtituting /7 vin place 


Ir u—tr+ls 
oft Ir, we ſhall have 7 | Ins 
Ls 
Irv tr 
nano —Þ 1 
ls ©# 
Corol. 2. pag by Coro. 1.t I r= Irv, 
[ | 71 v 
therefore T — 7 And conſequently 
3 
Ire Irv ir 
1 — [. 
| lr 4 11 


But by the known Property of Numbers we 
have ITI x v, therefore :? — r — 


Ir +lv Ire tr 


—  ------1 that. 
"7 4 $4 11 
| lo 2 
1＋— — — — , that is, 
Ir 4 5 
2 2 
VVV 
"br 4 


Corol. 3. Let the laſt Term v be inſinite or 
nie 


lr WES 5” 


how much ſooner the Progreſſion 1, 5s, , 
N 3 | S3, 
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53, Sc. will arrive atoo, than 1, 7, 7, 5, Ce. 
that is, how many more Terms there is in 
„, 7 75, Sc, than in 1, 5 %, $3, Sc. when the 
laſt in both is o 
Prop. 3. Let BG xX GE AID 

=Y;9 &: = 1, where 7 is a- 
ny Number greater than U- 
nity. Then by the Calculus 


Iutegralis, we have DEG E 
—71— C 


BM = , ſo putting x — 1. we hate 
I 
DEGBA=— 
I —s 
I 
But —=TI-s + £4 -+ $3 + Ge. 
T — FS 

="DE GBA. 


But calling v the laſt Term of this aſcend- 
ing geometrical Progreſſion 1 + s + £ +& 
+ Sc. we ſhall (as is ſhewn in Page 1. 
of this Chapter) have 1 + s + © + 8 + 


S V 
74 ＋ Sc. = 


, therefore DE GBA 
421 

SV 

—, So that we have three different Expr.- 
$—I 


. | I | 
ſions of the Area DE G BA, vis. ——, 


IS 


4 7 


——ů— 
SU 


— 


321 


But 


the la 


Sc.) 


Cann 


> 3] / hi 


— 
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4 
— and the Series 1457 + + 3 + $4 Se. 
5 —I 


But what this Number v is (which denotes 
the laſt Term of the Progreſſion 1 + 5 + $* + 3 
Sc.) is not ſo caly to determine; certainly it 
cannot beVv=co X10or1+1+1 Sc. Forthen 


DEGBA=— ON 2 
$—] 


Hyperbola we put =, ( cil. y x*—1) we 
have DEGBA = o x 2; and putting in anos 
ther 1=23 (eil. y x3—1) we have DGEBA 
— oo N; now this would make the Area of 
the Hyperbola * = 1 /czl. oo X 2 greater 
than the Area of the Hyperbola y x3 -=1 eil. 
o ; (becauſe 2<+) but it is caly to de- 
monſtrate, that in the Hyperbola's yx*—T. 


therefore if in one 


the greater we ſuppoſe the Exponent e, fo ſhall 


the Area DEGBA (adjacent to BO) be the 
greater, and conſequently the laſt Term v of 
the Series 1 +s + £-þ53 Sc. cannot be oo or 
1+1+1+1+1 Sc. for upon that Value of 


SU 
v, the Expreſſion -—— would make the A- 


— — 


rea DEGBA to decreaſe as s did increale. 
To diſcover the Value of v, we have 
SV T 


DTCEBA=——= „ which gives V 
S— TI I — S 
3 1 
44 * 1 


N 4 Hav- 


— 


— —-— — 
* > £1 


. 


— —— 
— — 2 — — 
8 F Os F 


. 


9 
W 
* 
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1 
HAVING found D, We ſee that in 


two different Hyperbola's (Ex. gr. yx*—1, 
and yx3—1,) v cannot have the fame Value: 


5 1 . ; 
for in the former which 15 leſs then 


1 
_— in the other. 


8 econdly. From the Value of v —— * * 
4 


we ſee that the laſt Term vis equal to the Sum 
of the Series (Vi. 1 + s + £: Sc.) multipli- 


$—1 3 
7 for it ITS Ge. 


ed upon 
Corol. I ſay the laſt Term v cannot be 0 
Nun, take what Number you will for » (ex- 
cept in the Caſe of the common Hyperbola, 
where 5—1.)- For if it were poſſible, let v 
S—1 


2 = O XN, there 


— oo Xx; then muſt 
$—S 

fore SIe ON u u, which gives 1 0 
11 I 19 — 11 


*r » and conſequently —— 


21 


11 1. u,: 
but o, therefore 7 


give S==I. 9. Y 9” 2 

Corol. 2. It is evident that v is ſome Pow- 
er of , let the Exponent of that Power be 
SU 7 


Py play 2 7 therefore 


u, ſcil. Vn, but 


I 


= O Which 
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= —— therefore 


JM 1 5 9 1 I 
— „1d eſt, —.— 
14 —1 1—— S— 1 1—4 


1 a 
-, Which reduced to a 


| logarithmick Equation gives #+1 XI. SI. 


I 


1 ＋ 7. which gives 21 LI 


—1. Q E. I. 2 


— — — — —᷑Vũ— —— 
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An ANSWER to Mr. Varignon s 
Reflections upon Spaces greater than 
infinite. 


E T BC, AC making a right Angle 
at C be the Aſymptotes of any Hyper- 
bola BGA; the Abſciſſe C L= x, and Ordi- 
nate LG—y; and the general Equation to 


all Hyperbola's y * i. Then becauſe y — 
13 | 


= * „ we have ydx=x—*dx, therefore 
ſ:ydx—[: x*dx; but by the Calculus 


„ Lg 


Integralis ſ: x dx =—> thereſore /: » 
4 But Y: y4dx—BGLCB there- 
fore BCG LCB; 


Tris 
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—_  —— 


Tris Concluſion B 
( though deduced 
naturally from Prin- 
ciples which Mer. 
LVarigon acknow- 
ledges to be true) 
he denies, aſſuring C TP 
us that it is only _ 


— 


411110 


the negative Expreſſion of the Area AG L 4 
or Complement of BG LC B, when e<1, | 
But (without any Regard to the Ratio 0 


eto 1) let us conſider the algebraical Exprel: 
ſions of theic two Spaces BG LC, ard 4 
G LA, wc have already lound BGLCB -- 


X”. and calling the Abſciſſe C M=, and 


1 


Ordinate MG = x, we ſhall from the Equa- 
tion y xl, find AJCM GAS bit 


1 


3 7 =x; therefore AC MGA e N= 

© : O — } 

from which if you ſubltract CMGL — y x 

-= x „ the Remainder will be (as Mr. LA. 
K 


rignon ſays) AGL A = —-, which is in— 
41 


cleed the Negative of = | 
— 


But his Concluſion is falſe and groundleß, 


51e 


71S. That -— 1s not the Expreſhon of the 
1e 
8 


Space 


—— 


N Space B GL CB, but only (when e Si) the 
negative Expreſſion of its Complement 4G 
L. A. For (according to the Principles ofthe 


of Religion, I 87 


_—— - ——_— | 


SE; Wo 
Calculus Iutegralis) & 1s as certainly the 


Expreſſion of the Space BG LC, as its Ne- 


gative = is the Expreſſion of its Comple- 
ment AGL A. And this is ſuitable to Na- 


ture's Proceedings, VS. to do things in the 


ſimpleſt and molt general Method, and con- 
ſcquently to give one Expreſſion of the Area 
of a Figure and of its Complement, when it 
can be done. And may it not (with as good 


| Reaſon) be ſaid that 


ſion of the Space AG LA, but of its Comple- 
ment BG LC B; and not only it may be ſaid, 


* 
hd | 


is not the Expreſ- 


but Mr. Variguon muſt fay io in all the in- 
numerable Cates where e > 1; and to ſay it 
is not when e < 1, and it is When e 13 
what is this but to ſay backward and for- 
ward, according as it will aniwer his Con- 
ceit of denying that there are Spaces greater 
than Infinite? But to put this Controveriy 
beyond all Diſpute, let us reſolve theſe two 
ite Expreſſions of the Spaces BG LCB, 
and AG LA into infinite Serics's. 


Ie 


I. N X 14 e+e*+& + et, Sc. when 


12e 
You 
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you begin the Diviſion with 1, as here Þ 1 


naturally ſhould _ 14 
* 1 1 1 1 Th 
—— A ⁵— Vn. 8 
oe os * 6 8 :- 83 Ke, 
When you begin the Diviſion with — e, -g. 
* — I I I I 4 
III. — g — + —+ 42, & Ti 
1 | e S7 03 24 | delu 
When you begin the Diviſion with e, a | ratio 
here it naturally ſhould. | thro 
8 | Spac 
IV. — = x"-*X —J—t—On—theege, &c. 5 Fd 
e-I 


When you begin the Diviſion with - 1. he fo 
Thus it appears, that each of theſe two Ex. 
preſſions give two Series, of which the fit © 
is the Area directly ſought, and the other the Þ- AC. 
negative Expreſſion of its Complement; ſo tollc 


1 XK e the 
| BGLCB== -N Te Teer 20G 
3 1e = Les 
| e4 + &c. 5 oor 
FRET 7 I FP oral 
—AGLA = —=WX — ———=- KR {© 
1-e ea 2 fi. 

| | N.. 

1 1 5 NC; 
£3 24 | LY 1 { 

| EY al” e 22 03 18 


—1 


11 


of Religion, 189 


— 


&. ' 
La 
* 
- BCLCB = —=x"** Xx -1- e-0:-03-e4— &c. 
4 e--1 


Theſe are plain and obvious Concluſions, 


deduced from the known and common Ope- 


rations of Arithmetick, and utterly over- 
| throw all chat Mr. Variguon alledges againſt 


| Spaces greater than Inhuite. 


For without any Limitation (except egi) 
K 22 

he ſays that — is not the Expreſſion of 
1—e 

BGLCB, but the Negative of the Space 

AGL 4. And if fo, thea (by Series J.) it will 


: tollow that x *** X1+e+e&+6+e1, &c. is 
the negative Expreſſion of the Space AG LA, 


and this I fay implics two manifeſt Ablurdi- 


ties; (111) That a Sum of affirmative Quan- 


tities is negative, and (2dly,) That the Sum 
ofan infinite geometrical Progreſſion, whole 
Terins are continually increaſing, is equal to 
a finite Quantity, 2. e. That Affirmative is 
Negative, and Iufinitę is Finite. 
That which ſcems to ſhock Mr. Yariygnon 
13, that there ſhould be Spaces greater than 
Infinite; for he tells us exprelly, that he 
looks upon this as a Contradiction. But 
this Difficulty will ſoon evanilh, if he conſi- 
ders 


190 Piyloſophical Punciples 
ders what is the ſimple Idea of Infinite; ang 
becauſe he confeſſes that in the Apollonia 
Hyperbola BGA, the Space B50 LC is In. 
finite; therefore let us take the arithmetic 
Value of BG LC'B tor infinite, but in that Hy. 
perbola et, and therefore (if we put like. 
wile x —1) we {hall by Series 1 have BGL 
CB —=1+1+1+1+1 Sc. that is BG LC} 
=o X 1 or an infinite Number of Units. $ 
that when we fay 2 +2+2+2 Sc. or & x 
2 is more than infinite, no more is meant, 
but that it is greater then {imple Infinite r 
oo Xx I; 2. e. (taking & X 1 for the Unit, by 
which we meaſure Quantities that are int. 
nite) o X2< oo XI, or 22 1. 

This will be yet plainer in the Cafe of Fi. 
nites. It is certain no Quantity can be lei 
than Finite (as none can be greater than In- 
finite) which we ſhall denote by © X 1 or 1; 
when Ifay then that © X is leſs then © X 
I, I mean no more but that 4 << 1 ; and be- 
cauſe I have defined the Idea of finite by © 
X 1 or 1, I may very properly fay that © * 
or 4 is lets than a finite Quantity. 


September 23d, 1713. 
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Adwertiſement. 


"THE Errors of the Preſs, in the % 


Part, fot being, ſuch as can ſtop the 
intelligent Reader, 1 beg he will mend the 
following ones, of the firſt and ſecond Chap- 
ters of the /econd Part, which were the moſt 


material I could obſerve. Page d. Def. g. 


$I dr $18 e197 AG 


relative Nothing is ſaid here to be generated 
by a perpetual Sr7bſtrat71on, tho? the Signs 
be alternately + and —. For theſe Realons, 
becauſe relative Infinite, was ſaid to be ge- 
nerated by a perpetual Additiou, aid becauſe 
that after the fir{t Term, every two ſucceed- 
ing ones in relative Nothing 1 ig equivalent 


” to-01thus I—I-HL—l+I-I,&c. 11— 


1+] —I+SI—I-+1I,&c. —=lI-0I—01I—0l 
Ke. and ſo in other Caſes, . 22. line 10. for 


ellect read affect: p. 27. J. 10. for oO: n 


% 1:0. r. ch 1:0. 30» #4. 5. Jor 
Inde finite, 7. Infinite. . 32. The Errors of 
Calculation here are corrected. p. 163. b. 
41. J. 13. inſtead of Diſtance, 7. Lime em- 
pioyed in the Motion of Light. p. 42. J. 12. 
inſtead of watcs 7. Times. P. 84. J. 23. in- 
teu of Relations, 7. Revelations. p. 101. J. 
[7. iaſtead of are eſſentially, v. are not eſſen- 
rally. Z. 198. J. 21. inſtead of Limit, . 
Light. The Errors of the third Chapter, 
will not ſtop thoſe who would otherwiſe 
underſtand it. BOOKS 


o KS Printed for, and Sold by GEORCE 
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Luxionum Methodus inverſa; Sive Quantitatum Fly. 
entium Leges generaliores. Ad celeberrimum virum, 
Archibaldum Pitcarnium, Medicum Edinburgenſem. 


Rudimentorum Methodi Fluxionum inverſe Specimina ad. 
verſlus Abr. de Moivre. Eodem Authore. 


An Eſſay of the true Nature and Method of treating tile 
GOUT: Together with an Account of the Nature and Cu- 
lity of Bath Water, the Manner of ufing them, and the Di- 
eales in which they are proper: As alſo of the Nature ard 
Cure of moſt chronigal Diſtempers, not publiſn'd before. Th: 


Fifth Edition reviſed, corre&ed and enlarged, to more than 
double of the former. | | 


A new THEORY of acute and ſlow continued FEVER 
W herein, beſides the Appearances of ſuch, and the Marre. 


2 N. of their Cure, , the Structure of the Glands, ard 


the Manner and Laws of Secretion, the Operation of /w-. 
” gative, Vomitive, and Mercurial Medicines are mechanical!) 
explain'd, 
To which is prefix'd, an Eſſay concerning the Improve. 


ments of the Theory of Medicine. The Fourth Edition wit 
many Additions. | 


An Eſſay of HEALTHard LONG-LIFE 
All theſe by George Cheyne, M. D. F. R. S. 


Introductio ad veram Aſtronomiam ſeu Lectiones Aſtrono- 
mice habitæ in Schola Aſtronomica Academiæ Oxunienlis 


8 Joanne Keill M. D. Aſtronomiæ Profeſſore Sauilian: 
1 | 


Tentamina Medico phyfica ad quasdam Queſtiones, qur 
Oeconomiam Animalem ſpectant, accommodata. Quibus ac. 


ceſſit MEDICINA STATIC A BRITANICA. Authore 
Jacobo Keill, M. D. 


Myographiæ Comparatæ Specimen : Or a comparative 
Deſcription of all the Muſcles in a Man and in a Quadruped. 
To which is added an Account of the Muſcles peculiar to: 


Woman: With an etymological Table, and ſeveral uc 
In dex's. | 
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